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An  extremely  important  work  in  the  history  of 
.science.  Yeats,  like  his  contemporary  Beddoes, 
drew  attention  to  the  merits  of  Mayow  and  though, 
says  E.  Irving  Carlyle,  *'  like  most  of  Mayow’s 
admirers  Yeats  appiauded  with  too  little  dis* 
crimination,  he  assisted  in  the  rescuing  of  his 
achievements  from  oblivion.” 

Yeats  was  an  American  born  in  Florida  who  took 
his  medical  degrees  in  England.  This  is  his  most 
important  work. 
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PART  THE  -FI  R ST, 


When  I became  acquainted  with  the  more 
recent  theories  in  chemiftry  and  phyfiology,  I was 
taught  to  believe,  that  they  had  been  exclufively 
broached  by  the  philofophers  of  the  prefent  day. 
but  having  applied  myfelf  to  the  reading  of  authors 
of  more  early  date,  I was  furprifed  to  find,  that 
not  only  many  of  the  modern  theories  had  been 
delivered  and  explained,  but  alfo,  that  a confe- 
quent  praftice  had  been  adopted  and  followed. 
The  more  I examined  into  their  writings,  the  more 
was  I confirmed  in  the  belief,  that  the  labours  of 
many  ingenious  men  had  been  unaccountably  over- 
looked, or  greatly  mifreprefented.  Chemiftry,  in 
particular,  which  has  blazed  with  fuch  fuperior 
luftre  from  the  Continent,  forms  a diftinguifiied 
portion  of  the  effects  of  modern  inveftigation. 


The 


X' 


INTROCUCTION. 

The  difcovery  and  decompofition  of  the  dif- 
ferent gafes,  will  give  a permanency  to  that  branch 
of  fciencej  and  which,  with  fome  theorios  in  phy- 
fiology,  very  much  contribute  to  revive  and  con- 
firm the  opinions  of  many  eminent  men,  of  the 
laft  and  prefent  century.  This  affertlon  will,  no 
doubt,  caufe  furprife  in  fome;  but  if  they  will 
candidly  and  impartially  examine  the  fubje6l,  they 
mull  be  convinced  of  the  faSl.  It  is  certainly, 
primd  facie,,  a matter  of  allonifliment,  how  it  hap- 
pens, that  theories  and  experiments,  clearly  and 
fairly  explained,  fliould  have  efcaped  the  obferva- 
tion  of  medical  men,  till  more  recent  invelligation 
attrafted  their  attention  to  the  fubje6l.  It  is  dif- 
ficult to  account  for  the  prejudice  of  the  human 
mind,,  with  its  confequent  rooted  attachment  to 
ellablifhed’ fy Items ; but  there,  certainly,  is  evi- 
dent, in  the  popular  mind,  a pronenefsj  at  parti- 
cular periods,  to  the.  reception  of.certain  fyllems, 
in  like  manner  as  there  exifts  in  the  body,  a pre- 
difpofilion  to  difeafe,  at  different  times.  That 
cuftom’ powerfully  operates  to  confirm  prejudices, 
however  abfurd,  and  to  enflave  the  mind  to  theo- 
ries, however  ridiculous,  is  evident  from  many 

dillinguiflied 
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diftinguiflied  aeras  in  the  annals  of  philofophy. 
When  men  have  fpent,  probably,  a long  life  in 
perfuading  themfelves  th^t  a particular  fyftem  is 
true,  they  receive,  with  reluftance,  any  alterations 
from  the  more  fuccefsful  labours  of  cultivated  ge- 
nius. The  reliance  upon  a certain  remedy,  be- 
caufe  it  has  fometimes  fucceeded ; the  attachment 
to  a particular  theory,  becaufe  they  have  been 
taught  to  believe  it;  the  envy,  perhaps,  of  not 
being  themfelves  the  difcoverers;  all  confpire  to 
raife  the  fpirit  of  oppofition,  againft  the  intrulion 
of  philofophical  innovation.  ‘ Multi  ob  fauftos 
eventus  femel  aut  bis  obfervatos  ex  aliquo  reme- 
dio,  vel  potius  ob  innatam  quendam  proclivitatem 
turn , Undendi  turn  fingendi,  ad  libitum  medica- 
mentorum  vires  ita  erga  remedium  aliquod  effici- 
unter,  .ut  putent,  illud  unurn  ad  curandos  quof- 
que  morbos  fummam  v'im  ac  veluti  imperium  ob- 
tinere  *. 

I need  fcarcely  obferve,  how  lamentably  of- 
ten this  has  happened,  and  how  long  it  obllrutled 
the  progre.fs  of  medical  knowledge.  Notwiihlland- 
ing  the  dilcoyery  of  the  valves  of  the  veins,  by 

i " Fabricius, 


* Baglivi  dc  Praxi  Medica.  P.  i8. 
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Fabricius,  Cefalpinus,  and  others,  fo  wedded  were 
medical  men  to  the  Galenic  do£lrine,  that  they 
not  only  had  no  idea  of  their  ufe,  but  laboured  to 
explain  them,  as  fubfervient  to  that  theory;  and 
the  liver  Hill  maintained  its  pre-eminence  in  the 
fyflem.  Circumftances,  like  thefe,  feem  long  to 
have  retarded  the  knowledge  of  the  circulation, 
and  after  our  eminent  countrymen  demonftrated, 
with  the  precifion  of  mathematical  truth,  his  bril- 
liant difcovery,  the  partial  admiration  of  Galen 
produced  fo  violent  an  oppofition,  that  it  pre- 
vented the  diffufion  of  the  difcovery,  with  that 
celerity,  which  its  great  importance  required. 

Thefe  thoughts  naturally  preffed  themfelves 
upon  my  mind,  when  I reflcCled,  with  what  cool- 
nefs  the  beautiful  experiments  of  Mayow  were 
received,  upon  their  publication.  Retired  from 
the  world,  he  planned  and  executed, ~*in  the  cloif- 
tcrs^^of  a college,  experiments  the  molt  elegant  and 
decifive,  that  the  greateft  genius  could  contrive. 
Unafliiled  by  the  labours  of  others,  not  encour- 
aged  tlie  adoption  of  his  opinions.  Ins  afpiring 
genius  foared  into  the  regions  [of  truth,  amid  the 
obftacles  of  furrounding  oppofition.  Every  one 
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who  is  acquainted  with  Mayow’s  writings,  and  the 
fpirit  of  his  expreffions,  muft  acknowledge  and 
regret,  that  his  early  death  was  a great  lofs  to 
fcience* *.  Had  he  lived,  he  would,  no  doubt, 
have  prefled  his  accumulated  truths  upon  the  minds 
of  men,  Avith  refiftlefs  evidence. 

It  is  an  obfervation,  juftified  by  the  pages 
of  philofophy,  that  the  adoption  of  fyftems,  is  die 
refult  of  the  preparation  of  the  minds  of  men,  by 
a continued  attention  to  the  phaenomena  of  nature. 
The  labours  of  an  individual,  however  fuccefsful, 
wdll  not  fuffice  to  convince  the  erroneous,  or  to 
reclaim  the  bigotted.  It  appears,  that  a particular 
ftimulus  is  wanting,  to  direft,  to  the  particular 
objeH,  that  general  attention,  ;which  the  brilliancy 
of  genius  cannot  always  command.  A revolution 
in  fcience,  is  always  attended  with  a revolution  in 
t^rms;  and  thefe  are  often  applied,  from  a parti- 
cular theory : hence  the  difficulty,  Avithout  a pain-^ 
ful  and  laborious  attention,  of  arriving  at  the  fpirit 
in  the  cxpreffion  of  the  difcoverers.  But  Avhen 
experiments  are  made,  by  fe\'eral  philofophers, 

quickly 

'/IT 

* Vide  Wood’s  Athenae  Oxon, 
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quickly  fuceeeding  each  other,  the  mind  is  pre- 
pared, by  a partial  acquaintance  with  terms;  and, 
therefore,  receives,  with  lefs  rclii6lance,  the  full 
completion  of  the  difcoveries.  The  quick,  fuceef- 
hon  of  ingenious  experiments,  frorri  the  induftry 
of  Hales,  of  Prieftley,  and  of  Black,  paved  the 
way,  and  caufed  a ready  reception,  for  the  beau- 
tiful fyftem  of  Lavoifier;  and  had  not  anatomy 
difeHed  the  attention  of  medical  inen,  to  the  dif- 
covery  of  the  valves  of  the  veins,  immediately  pre- 
vious to  Harvey,  the  knowledge  of  the  circulation 
would,  probably  have  remained,-  for  fome  future 
examiner  into  the  operations  of  the  animal  ceco- 
nomy.  When  it  remains  for  an  individual,  whofe 
acute  obfervations  is  not  fatisfied  with  the  contra- 
diHions  in  an  eftablifhed  fyftem,  to  plan  and  exe- 
cute a revolution  in  fcience,  he  may  expeft  a cold 
reception,  and  for  a time,  a rejeHion  of  his  opi- 
nions. When,  however,  from  the  evolution  of 
events,  and  a more  minute  acquaintance  with  na- 
tural phaenomena,  the  mind  is,  in  fome  degree, 
diverted  of  its  prejudices,  the  new  fyrtem  begins 
to  undergo  inveftigauon,  and  if  confirtent  with 
truth,  acquires  its  votaries  from'ecihdoujr  and  im- 
. partiality. 
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partiality.  This  feoms  to  have  been  precifely  the 
cafe  with  Mayow.j  His  fyftem  fuddealy  burfl. up- 
on the  literary  world,  with  all  that  beauty  and 
energy,  which  adorn  the  pages  of  the  modern  che- 
mift.  His  terms  perplexed,  becaufe  they-  were 
not  properly  ftudied,  and  his  do6lrines  were  neg- 
leHed,  becaufe,  at  that  time,  fevere  attention  was 
neceffary  to  underftand  them. 

When  a fyftem  of  fcience,  which  future  dif- 
coveries  prove  to  be  falfe,  has  been  adopted  and 
believed,^  for  ages,  we.  are  naturally  furprifed  to 
find,  that  errors, . fo  grofs,  fliould  have  been 
maintained,  or  that  fafls,  fo  fimple  and  obvious, 
fliould  have  efcaped  obfervation.  The  unpre- 
judiced mind,  engaged  in  its  purfuits,  beholds, 
with  a mixture  of  furprife  and  curiofity,  the  dif- 
coveries  of  the  ingenious,  and  contributes  its  ex- 
ertions to  examine  thefe  new  opinions.  Novelty, 
indeed,  with  fome,  independent  of  the  importance 
of  fafts,  has  a confiderable  effeCt  in  enchanting 
the  mind and  when  aided  by  the,  charms  of  elo- 
•quence,,and  enforced  by  the  powers  of  argument, 
it  enflaveis  us  often  to  prejudices  and  contradic- 
tions. But  when  time  has  wiped  away  tfie  force 

of 
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of  novelty,  and  the  effervefcence,  caufed  by  the 
promulgation  of  the  difeoveries,  has  fubfided,  the 
mind  retires,  to  examine  into  their  authenticity, 
and  to  award  its  juftice.  When  we  find,  from 
enquiry,  that  the  new  difeoveries  have  arifen  from 
objefls,  daily  prefented  to  our  obfervation,  we 
are  naturally  led  to  examine,  how  far  the  ingenious, 
of  pafl;  ages,  were  acquainted  with  them ; and  if 
they  polfefled  the  knowledge,  what  obftacles  pre- 
vented its  completion,  or  retarded  its  tranfmiflion 
to  pofterity.  Speculations,  like  thefe,  prompt  us 
to  trace',  in  authors,  the  opinions  of  paft  ages; 
aind  free  from  the  bias  of  party  zeal,  we  can 
make  a candid  enquiry,  and  give  an  impartial 
view  of  the  merits  of  the  difeoverers.  The  fim- 
plicity  which  adorns  the  late  difeoveries  in  che- 
miftry,  will  naturally  fuggell.  fuch  reflefiions,.  and 
will  induce  us  to  imagine,  that  phaenomena,  fo  flrik- 
ing  and  obvious,  mull  have  arrefted  the  attention 
of  many  ingenious  men,  who  flourifhed  in  paft 
ages;  accordingly,  we  find  in  many,  the'  moft. 
pointed  remarks,  and  the.  cleareft  expreflions,  ac- 
companied by  proofs,  by  which  Ve  cannot  but 
believe,  they  underftood  a coafiderable  part  of 
modern  chemiftry,  i * 
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The  doflrine  of  the  convertibility  of  air  into 
other  fubftances,  and  vice  versa,  is  veiy'  antient. 
Even  as  far  back  as  the  time  of  Pythagoras,  we 
trace  a remarkable  co-incidence  between  his  doc- 
trine, and  that  of  modern  times.  It  is  needlefs 
for  me  to  mention,  that  we  have  no  writings, 
either  of  Pythagoras  himfelf,  or  of  any  of  his  im- 
mediate fcholars  : of  courfe,  our  notion  of  his 
philofophy,  muft  be  taken  from  the  occalional 
mention  of  him  and  his  opinions,  in  the  antient 
philofophers  and  poets.  The  doflrine  of  this  fag®, 
cannot  be  better  explained  to  the  reader,  than  by 
quoting  the  paffage,  concerning  it,  from  the  fifteenth 
book  of  Ovid’s  Metamorpli. 

Hkc  qiioque  non perjinnt^  qua?  nos  elcmcnta  vocanius. 
Quafifuc  vices  pcragant,  animos  adhibete,  docebo. 
Qualuor  jctcrnus  geiutalia  corpora  mundus 
Continet.  Ex  illis  duo  funt  onerofa,  fuoque 
Pondere  in  infcrius,  tellus  atque  unda,  fcruntur; 

Et  totidem  gravitate  carent : nulloque  premcnte 
Alta  pctunt,  aer  atque  acre  purior  ignis. 

Quw  quanqukin  fpatio  diftant,  tamen  omnia  fiunt 
Kx  iptis,  et  in  ipfacadunt : refolutaque  felius 
In  Jiquidas  xorcfcit  aqu:i8,  tcnuatus  in  auras 
Aeraque  humor  abit;  dempto  quoque  pondere  rurfua 
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-In  faperos  aer  tenuifllmus  emicat  ienes. 

dnst  noqu  - • ’ • ■ ^ 

Inde  retro  redeunt,  idemque  retexitur  orda. 

Ignis  enim  denfum  fpitTatus  in  aera  tranfit, 

OIjj  jqfc  in'  4quas,  tellu^  glomerata  cogitur  unda. 

m^rNe^Jpea-iE's  fua  caique  manet ; rerumqud  iiovator, 

Ex  aliis  alias  reparait  natura  JigUFas. 

Nee  perit  in  tanto  quidquam  (n)iiu'credit,e)  mupd^, 

Sed  variat,  faciemque  novat,  nafcique  vocatur, 

VCi  ^ ^ >fi 

Incipere  efle  aliud,  quam  quod  fuit  ante  : morique 

ibefiriere  iliud  idem.  Ciira  lint  hue  forfi tan  Ilia 

' » ' Hsec  tranflata  illuc;  fumma  tamen  oihilia  coiiftant. 

V.237. 

^ The  ingenious^ Dr.  Gregory,  who  fills,  with 
fuch  diftinguifiied  merit,  the  praftical  chair  at 

-ni  - i ^ . 

Edinburgh,  in  anfwer  to  a letter  which  we  wrote 

, I 

to  him,  makes  the  following  obfervations.  « The 
co-incidence  between  the  doftrine  in  this  paffage, 
and  fome  of  the  moft  modern  chemical  difeoveries, 
efpeciatly  thofe  about  air  and  water,  appears  to  me 

i.i;  Cl 

very  ftriking.  I reckon  it  merely  accidental.  But 
alluding  to  the  _^dmiration  of  the  antients,  which 
prevailed  for  two  centuries  and  more,  after  the 
revival  of  lettersy  and  hhe  eagefnefs  which  fome 
learned  men  fliewed,  to  refer  to  the  antients  every' 
modern  drfcovery  and  improvement,  I fald,  in  my 

^ ^ . li'!'  i.  1'  n. 

3 • ledures, 

8' 
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leftures,  « There  was  a tiihe^when,  upon  the'^faith 
of  that  coincidence,  the  credit  of  our  moft  im- 
portant modern  difcoveries  in  chemiJftry,  would 
have  been  transferred  from  the  real  author  of =v  them 
to  Pythagoras,  or  perhaps  to  Hermes.’ 

The  convertibility  of  different  fubftances  in- 
to each  other,  was  attended  to,  we  fee,  by  the 
Pythagorean  fchool.  Lucretius,  too,  has  men- 
tioned this  do6lrine,  in  his  work  De  Rerum  Na- 
tura;  and  fays,  that  air  is  conflantly  changing 
into  other  fubftances,  which  are  again  decompofed 
into  air;  and  were  it  not  for  this  continual  round, 
' every  thing,  at  laft,  would  remain  converted  in- 
to air. 

* * ’ 1 A 

Aera  nuoc  igltur  dicam,  qui  corpora  toto 
Innumerabiliter  privas  mutatur  in  boras, 

Semper  enira  quodcumque  fluit  de  rebus,  id  omn® 

Aeris  in  magnum  fertur  mare,  qui  nifi  contra 
Corpora  retribuat  rebus  recreetque  fluenteis. 

Omnia  jam  refoluta  forent  et  in  aera  verfa, 

Haud  igitur  oedat  gigni  de  rebus,  et  in  res 
Recidere  aflidue,  quoniam  fluere  omqia  confta);.* 

b 2 This 

* Titi  Lucretii  Carl,  de  Rerum  Nat.  Lib.  V.  v.  274. 
Franeofurti,  1583, 
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This  idea,  no  doubty  firfl  ^refented  itfelf  to 
tMs  feftj.  from  obferving  'Virater  ito  efcape  in  a 
llatO  'of  vapour,  and  from  attending  .to  its-  fub- 
fequent  condenfation.-  't<-)The  different  fermentations 
fhewed  to  them,  that  folid  bodies  were  . reducible 
into  fluid  maffos,  and  that,  during>  this  converfion, ' 
a confiderable  quantity-of  ij^afoicv  hence 

they^GonSiuded,  and-not  without  reafon,.  that  thefe 


•fubftances  were  changed  into  air.  Water,  they 
faWj  in  a fohd,  fluid,-  and  vaporific  ftale,  accord- 
ing to  thd  ffegree  of  heat;  but  they  were  not  aware 
of  the -caufe  of  thefe  different  flates*:''  It  was 
imagined,  then,  by  the  Pythagoreans,  to  fpcak  in 
modern  language,'  that  all  fubftancesi  were  com- 
pdfed  of  the  fame  elementary  principles,  in  dif- 
ferent ftates^of  combination.  By  fpontaneous 
changes,  thefe  were  refolvable,  reciprocally, , into 
each  other,  according-  as  circumftances  varied. 
A ^ fpontaneous  .decompoGtiom  was  ■■  continually 
going  on,  which  varied  the  face  of  the  creation ; 
nature  was  employed,  in' one  continued  circle  of 
operations;,  and  .the  various-  obje61s  which  pre- 
fented  themfeives  to  -their  obfervations,  were 
changed^  t^dified,  andTedTeis^dr  and ' thus  drigi- 

9ilJ  b3v,-o:iod  i* 

^ ■ nated 
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nated  the  do6lrine  of  theirSamian  fage.ifiThefe, 
were  fafls  acquired  from  the  experience  of.  a long 
courfe  of  years,  and,  by  no  means,  the  refultj^of . 
a pardeular  enquiry.  A philifophy  like  this,  too, 
would  have  been  the  firft  to  be  adopted,  by  an 
atte'ntive  obferver,  as  it  arofe  from  fafts,  the  moll 
obvious,  and  the  mofl  ftfiking;  accordingly,  we 
find  the  principles  of  it  traced  to  the  earlieft 
period.* 

With  notions  like  thefe,  it  is  not  difficult  to 

undcrftand  the  origin  of  i metempfychofis.  The 

Pythagoreans  contended,  that  nothing  was  periffi- 

able  : fubftances,  which  appeared  to  be  deftroyed, 

by  no  means  fulfered  a total  annihilation;  it  was 

only  a modification,  of  form.  A tranfition,  from 

the  material  to  the  immaterial  part  of  the  creation, 

* 

was  cafy  r the  analogy  was  ftriking,  the  conclufion 
inevitable.  This  doQrinc  was  regular  and  fyfte- 
matic,  in  every  branch  of  it ; it  comprifed  a'  com- 
plete and  uniform  plan  of  philofophical  principles  ; 
and  as  it  wore  the  appearance  of  truth  and  fimpli- 
city,  and  was  delivered  out  with  the  authority  of 
‘-  -s  vi  ' > b3  .yy  age 

* It  is  faid,  that  Pythagoras  borrowed  the  principles 

% 

of  his  docirines  from  the  G}Tnnofophifls,  or  Indian  Brahmins, 
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age  and  experience,  it  required  numerous  vota. 
ries,  and  enflaved  the  mindj  for  many  fubfequent 
centuries.  -{ 

That  admirable  philofopher,  Mr.  Boyle,  ima- 
gined, that  water  might  be  converted  into  air. 
He  relates  an  experiment,  which  he  fays  he  made, 
in  confequence  of  elfefls  produced  by  a machine, 
which  Kircher  had  invented,  and  by  which  he  fup- 
pofed  the  water  was  changed  into  air.  He  took  a 
glafs  veffel,  capable  of ' containing  about  three 
ounces  : He  filled  it  with  oil  of  vitriol,  diluted 
with  half  its  quantity  of  water,  and  having  thro  vn 
in  fome  pieces  of  iron,  he  inverted  it  into  another 
veffel,  containing  the  fame  fluid.  Air  was  foon 
difengaged,  in  confiderable  quantity  ; and  the  acid, 
of,  courfe,<  would  be  propordonably  depreffed. 
This  air,  he  fays,  very  foon  filled  the  inverted  glafs  ^ 
and  it  is  worthy  of  remark,  he  adds,  that  when  he 
applied  his  warm  hand  to  the  glafs,  containing  the 
air,  it  expanded  very  rapidly.  This  experiment,  he 
fays,  although  it  does  not  abfolutely  prove,  that 
air  is  produced  from  water,  yet  it  fhews,  beyond  a 
doubt,'  that  air  may  betgenerated  de  novo.  The 
reader  knows,  that  it  was  hydrogen  wliich>,  Boyle 

here 


1 ’'n  t-  r o d u c t*'  r d "nv 


het'e  prbeu^d,”one  of  the  donftituent  principle^ef 
water."'  Wha€  induced^him  td  add^^^ater^^to  thd 
acid,  in  this  experiment  ? Was  he  aware,  that  the 
cwl-  of  vitiibl  did  riot  a6l  upon  iron  fo  rapidly,  as 
when'^iinited- with"^ water  F"' Certain  it  fej'hhat  the 
water  was  ^ded,  from  Boyle’s  own  words,  with  k 
vi€w  to  decdmpolition.i  How  beautifully  has  this 
truth  been  ' Wnfirmed,  by  the  experiments  of  ^thfe 
Honorable  Mri  Cavendiih^  who  firfl  difunited  the 
component  parts -of  water.  Little  has  it  been  infr 
magihed,  however,  that  fimilar  ideas  were  enteric 
tained,  previous  to  the  prefent  age.  The^in^rii- 
ous  Mr.'^Bbyle  made  many  experiments  onoani- 
mals,  witli^his  air-pump.  ' It  will  be  proper  to  fey 

f 

idriiethiri^  Of  them,  as  they  involve  many  import- 
ant fafts,  and  as'  Mayow  quotes  them  in  hiSWork. 

It  is  \vell  known  that  the  Honorable  Mr. 
Boyle  was  confidered,  as  one  of  the  firft  experi- 
mentalifts  of  the  age  in  which  he^  lived.  He  in- 
vented a variety  of  ingenious  contrivances,  for 
carrying  on  his  experiments.  "^The  moft  ingenious, 
as  Well  as  the  moft  ufeful,  was  the  air-pump,  which 
he  confiderably  improved  from  Otto  de  Guerick, ' 
its  celebrated  inventor,  and  which  firft  inconteftibly 
' b 4 proved, 
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pro vedj  that  animals  cpLil(i  n,ot  I )ive,  one  moment 
ofj timer,  'vvi'thotit  thp  prince  pf  He  found, 
that  a variety  of  infe6fs,  asiflies,  bees/ worms,  &c. 
were, immediately  .deprived  of-  the,  powe.r.  'Of  mo- 
tion, by  exhaufting  the  air-pump,  and  that  mice, 
fpaiTQWs,  &:c.  died,  when  placed  in  the,  fame?  btu- 
ation.  He  made  the  experiments  with  fifb,  wkh 
the  fame  refult ; and  obferved,  that  theyo  turned 


ppon  their  backs*.  Such  remarkable  phaeno- 
mena  could  not  pafs  without  a comment,  from  fo 


acute  a philofopher  as  Boyle  ; he-fubjpihs  fame 
obfervations  (doubts  as  he  calls  thera)t  on  refpijca- 
tipn,  fo  intimately  connefled  with,  thefe  e?j>per>k 
ments.  He  modehly-  confeCTes,  it'ha|rhisoPxpei> 
ments  are  not  fufficieiitly  numerqus  op  falisfa^l^o,]^ 
to,  wapfantp^fitive  afferpons,;  but  they  have  fug,- 
gefted-^^  me,vhe  fays,  .fome  new  ideasn  Wth; 
the.  ikk  Q^  ailr,  ;byj  which  .my  formerodiftruft:^^' 


the  . gene ra(\  , received  ppi.iiioii>y,,k  i:'rftvmh  -ft-rengith.- 

Miflmedjto^^i^p^Jie  Brs%t 
opportunity,  and  relate  my  doubts. 


That 


tU.'*a33  i*  iifiiii  aiom  uoiJulovoj  yxlj  loJO. 


L'!  4 lU  I'Ut;  ^ licvoiq  cJ  xroir.iC-. 

,j  , is^xery  in^cniouny  c^^pjaj^cd,  by.^Mayow:, 

the  reader  will  fee,  by  turning  to  Sect.  P.  »55, 


xxy 
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That-itfplratietir'  is^i’tiot  iiitGndid  40 • co^l’ atid 

eondenfe  ^the  blbod,  -as-isianf  ^lilofopherx 
firft  refpeftability^  iHi^agine,  ds' evidfenty'ffo-m  mafiy 
fa^s  ]<^b  lit  'paf^tiGulatly-frorfl  ob  fef  viftg,  that  to  - aiii^ 
finals  of  Gold^  MoOdv  and  - old*  people j^  whofe'  circu- 
lation i^  lat^guid^  and  jieat  deHcient,  refpiration  k 
necclTaty  ;''aIfo,  in  fome  difeafes,  animal  heat  Mifo 
much  exhatifted,  that  were  re fpi ration  to.  cool  the 
blood,  nT«ch>iinj-iary  would  be  done.’  There  are 
othersj^  of  ■ the-:^firft  note,  who  imagine,  ""that  the 
-very  fubftance  of  the  air  enters  the'^lungs,  jand 
pailbs  to 'the deft  ventricle,  not  only  to  er^oOthe 
bloody  but  alfd  to  prepare  the  way  for  the  gene- 
rattotf’of  animal  fpirits.  This  opinion  he  doei^  not 
admitf*  ahhodgh  it  comes  neareft  to  the  tfuth  of 
any.  ' It  is  the  opinion  of  others,  again,^  that  re- 
fpirationTs  intended  to  pafs  the  blood,*  front'''’ One 
ventricle  to  the  other,  by  which  it  is  enabled  to 
difcharge  much  noxious  effluvia*,  which  keeps 
up  the  vigour  of  the  circulation,  in  a fimilar  way, 

'I  - as 


after  the  rpvolution  of  more  than  a century,  this 

opinion  continued  to  prevail  j and  Dr.  Prieflley  endeavoured 

to  confirm  "it,  after  his  dlicdveries  ^'Vide  HI.  P.  55 » 

Hi . 


ind  I^irvvan  on  riilogiltoh!  ^ 
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as  a htt  egrefs  to  the  fmoke  caufes  a fire  to  burn 
well.  He  agrees,  in  part,  with  this  opinion  ; and 
relates  an  experiment,  in  confirmation  of  it.  He 
confined  a birdj  under  a glafs  veffel,  and  it  died 
in  about  three  quarters  of  an  hour;  this  happens^ 
he  fays,  becaufe  the  exhalations  from  the  body 
have  fo  infefled  the  air,  as  to  render  it  Unfit  for 
refpiration.  This  is  not  to  be  wondered  at,  he 
obferves,  becaufe  the  infenfible  perfpiration  ex- 
ceeds  the  other  difcharges  of  the  body.  Notwith^- 
■ftanding  this,  it  may  be  reafonably  fufpefted,  that 
the  air  ferves  other  purpofes,  befides  carrying  off 
effluvia  from  the  lungs;  we  may  therefore  con- 
clude that  there  is  fome  other  ufe  of  the  air,  not 
yet  difeovered,  which  makes  it  fo  uninterruptedly 
-neceffary  to  the  life  of  animals.  ParacelfuSy  indeed, 
•obferves,  that  as  the  ftomach  digefts  the  foodj  and 
convert's  one  part  to  the  ufe  of  the  body,  and  re- 
jefls  the  other  ; fo  the  lungs  confume  one  portion 
of  the  air,  but  does  not  admit  the  other.  It  would 
appear,  therefore,  that  we  fltould  agree  with  this 
philofopITer^  that  there  is  a certain  vital  elixir  in 
^ the  air,  h^ceflary'-for  reftoring  our  vital  fpirits. 

I take^llife  /prefent^  opportunity,  fays  Boyle, 

' of 


INTRODUCTIO^f, 


XXX'll 


of*  relating  the  invention  of  Cornelius  Debrell, 
a man  defervedly  celebrated,  on  account  of  his 
fldll  in  chemiftry  and  mechanics.  It  is  related  by 
many  of  the  firft  credit,  that  he  built,  for  our  late 
King  James,  a fmall  boat,  fo  conftrufted,  as  to  be 
rowed  under  water,  which  experiment  was  made, 
with  wonderful  fuccefs,  in  the  river  Thames.  > This 
boat  carried  twelve  rowers,  belides  palTengers,  one 
of  whom  is  living  at  this  day,  and  related  the  ftory 
to  a great  mathematician,  from  whom  I got  it.  I 
alfo  mention  it^  fince  neither  curiofity  has  been 
wanting  on  my  part,  nor  have  I let  flip  any  op- 
portunity, of  making  a particular  enquiry  among 
the  relations  of  Debrell ; . but  chiefly  I enquired  of 
an  ingenious  phyfician,  who  married  his  daughter, 
how  it  could  poflibly  be  effefted,  that  men  fhould 
remain  fo  long  under  water,  with  perfeft  impunity. 
I was  told,  that  Debrell  imagined,  that  it  was 
not  the  whole  body  of  air,  but  a certain  quintef- 
fence,  or  fpirituous  part  of  it,  which  ferved 
refpiration,  and  which  being  confumed,  the  re- 
maining part  of  the  air  became  effete,  or  lifelefs, 
fo  that  it  was  unable  to  maintain  the  vital  flame, 
refiding  in  the  heart.  Therefore  (as  far  as  I could 

procure 
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prociire  intelligencfc)  befide's  the  mechanical  con- 
trivances of  a velTel,  he  had  a certain  chemical 
liquor^  which  was  the  great  fecret  in  this  fubma- 
rine  navigation ; for  as  often  as  he  perceived 
the  purer  part  of  the  air  was  confumed,  or  too 
much  injitred  by  refpiration',  and  infefted  with  the 

f 

effluvia  of  the  navigators,  he  opened  the  veffel 

containing  this  fluid,  which  fiiddenly  reftored  to 

the  injured  air  fo  much  of  its  vital  parts,  as  ena- 

bled  it  to  ferve  the  purpofes  of  rfefpiration,  for 
( * 

forae  time  longer.  Boyle  fays,  that  Debrell  never 
told  any,  of  what  this'  curious  liquor  was  com- 
pofed.  I have  related  this  ftory,  fays  this  inge- 
nions^philofopher,  not  becaufe  I think  it  altoge- 
ther tmej  but  becaufe  it  is  not  mentioned  by  any 
author,  nor  is  it  generally  known.  With  rcfpc£l 
to  refpiration^'  I am  fometimes  inclined  to  agree 
with  thofe,  who  imagine,  that  the  air  is  neceffary 
to  maintain  the  vital  flame  in  the  heart ; for  in 
our  experiments  with  the  air-pump,  when  the  air 
is  exhaufled,  flame  will  riot'eontinue  much  "longer 
than  the  life  of  an  animal.  Although  Our  expe- 
riments fhew  "a  new  fijnilarity  between  life  and 
combuftion,  yet  this  opini'on  is  oppofed  by  many 

^ difficulties ; 
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difHculdes  ; for  although  in  the  hearts  of  animals 
die  blood  is  warm,  k is  impoQible  to  conceive^ 
how  the  air  can  arrive  at  the  heart,  and  if  it  did, 

t 

by  what. means  it  can  increafc  the  heat;  for  al- 
though the  air  increafes  the  heat  of  burning  coals, 
yet  being  blown  on  warm  liquors,  it  cools  them. 

.T>-  Such  are  the  doubts  which  Boyle  has  propofed, 
without -determining  for  any  one  opinion.  How 
near  was  he -to  the  truth,  when  he  obferved,  that 
there  was  a hmilarity  between  life  and  combuftion. 
Here  experiments  were  wanting;  and  .hadj  Boyle 
varied  his,  he  might  have  difcovcred  the  caufe.  of 
animal  heat.  He  did  nothing,  more  rthan  prove, 
that  animals  were  killed,  and  flame  exdnguilhed, 
in  an  esxhauflied  receiver.  This  indeed  demon-- 

f ' ^ 

ftrated,  that  air  was  abfolutely  neceffary  ^o  animal 
life  and  corabuftion;  but  in  what- way.it.a^vered 

’"k” 

thefe  great  purpofes,  continued  as  gfeat  a,myficry 
as  before.  It  remained,  too,  to  be  flie\yn,  that 
only  one  part  of  the  air  entered  thpjblood,-  ..efu^^g 
refpiration,  and  was  confnHied,jby  comhuflion.-.r 
Here  it  was  that  Mayow,,,\yho  was  goteippo.rarw 
with  Boyle,  but  when  Boyle  w;as  far^  advanced,  in 
years,  commenc<;d  our  .kapw.ledgq  of  pneuiua^ip 

chcmiflry. 
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chemiftry.  His  invention  of  a pneumatic  appa- 
ratus, the  happy  manner  in  which  he  executed  his 
experiments,  and  his  application  of  his  difcoverjr 
of  vital  air,  to  explain  the  wide  influence  of  its 
effefls  in  refpiration  and  combuftion,  muft  give  us 
a high  idea  of  his  genius.  The  works  of  this 
ingenious  phyfician,  certainly  contain  a great  part 
of  thofe  noble  truths,  which  have  given  reputation 
to  the  names  of  Prieftley,  Scheele,  Lavoifier,  and 
others.  The  reader,  we  truft,  will  be  tonvinced 
of  this,  from  perufmg  this  publication,  a con- 
liderable  portion  of  which  is  taken  up  in  examining 
the  opinions  of  Mayow.  ^ " 

. 1-  We  are  aware,  that  the  attention  of  the  medi- 
cal'world  has  been  already  direfted  to  the  works  of 
this  author,  by  two  very  eminent  men,  Dr.  Scherer 
and  Dr.  Beddoes.  The  analyfis  of  the  former  is 
accurate,  but  deficient,  as  not  containing  the  beft 
and  moft  noble  of  Mayow’s  difcoveries : the  ex- 
trafls,  too,  are  publifhed,  without  pointing  out 
Mayow’s  opinions,  as  they  quadrate  with  thofe  of 

the  moderns.  Much  laudable  zeal  is,  however 

, » 

difplayed  by  Dr.  Scherer,  to  reftore  to  Mayow  his 
long  loft  honours;  but  the  analyfis  is  incomplete, 

and 
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jind  docs  not  imprpfs  the  mindiof  the  reader  with  the 
extent  of  Mayow’s.difeoveries.uWe  have  afTertedj  as 
the  reader  will  fee  in  the  work,  that  Mayow  was  not 
encouraged,  ^ by j the  adoption  of  his  do8:rineSj 
during  his  own  life;  time.  This  is  contrary  to  the 
opinion  of  Dr.  Scherer,  who  fays,  the  Royal. 
Society^^of , Arts  in  London,  Henry  Monday, 
Phyfifian  at  Oxford,  and  fome  others,  received 
and  adopted  bis  doflrine,  with  pleafure.  An  ac- 
count of  Mayow’s  experiments  was,  indeed,  given 
in  the  Phil.  Tr.  previous  to  their  publication; 
but,  fays  Dr.  Beddoes,  the  fullen  reviewer  in  the 
Tranfaflions,  could  never  once  prevail  on  himfelf 
to  fmile  upon  the  fair  features  of  diis  new-born 
offspring  of  fcience.  I know  not,  upon  what 
authority  Dr.  Scherer  attributes  the  adoption  of 
Mayow’s  opinions  to  Munday,  I can  fay,  from  a 
perufal  of  this  Author’s  work,  that  he  does  not 
mention  him*.  The  ingenious  Dr.  Beddoes  was 

• the 

* Bioxprro^oyiay  feu  Comraentarii,  de  Acre  Vitali  de' 
Efculentis,  de  Potulentis  cum  Corollario  de  Parergis  in  vi6iu; 
Au6t.  Hen.  Munday,  Med.  Oxon.  1680.  I heard  of  this 
work  in  town.  I knew,  from  confulting  Wood’s  Atheme, 

that 
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the  firft,  who  held  up  the  merit  of  Mayow  to  the 
literary  world.  The  abftraft,  however,  which  he 
publifhed,  was  rather  haftily  done.  He  wiflied 
only  to  let  the  world  know,  that  there  was  fuch  a 
book  in  exiflence,  which  merited  the  attention  of 
the  literary.  His  profeffional,  as  well  as  other 
important  avocations,  hurried  him  too  much,  in 
detailing  the  beauties  of  Mayow;  and,  indeed,  the 
ingenious  Dr.  Bcddoes,  with  a candour  and  libe- 
rality peculiar  to  himfelf,  has  written  me,  that  he 
is  fenfible  his  extrafls  from  Mayow  have  been  pub- 
liflied  in  too  curfory  a manner 

Notwithftanding  the  opinions  of  Mayow  did  not 
meet  with  the  immediate  reception  which  a candid 
examination  would  have  produced,  yet  he  w^as 
afterwards  taken  notice  of,  by  fevcral  authors  of 
credit  and  refpeQability.  Many,  however,  by  not 

under- 


tliat  he  was  cotemporary  with  Mayow.  I,  therefore,  went 
immediately  to  Oxford,  to  examine  the  Bodleian  Library, 
with  full  hopes  of  finding  an  adoptioir  and  explanation  of 
Mayow’s  opinions.  I was,  however,  miferably  difappointed, 
not  only  in  this,  but  in  not  difeovering  any  thing  worth 
attending  to;  Appendix  No.  VI. 

* Appendix  No.  I.  and  III. 
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underftanding  him,  rejefted  his  opinions;  and  odiers 
> attributed  to  him  doftrines,  which  he  never  held. 
Jocher,  in  his  Lexicon,  fays,  that  Mayow’s  opi- 
nions did  not  meet  with  approbation;  Dr.  Bed- 
does  imagines,  that  he  aiferts  this  upon  the  autho- 
rity of  Morhof.  In  the  Polyhiftor.  no  notice  is 
taken,  of  what  reception  the  nitro-aerial  doDrine 
met  with,  in  Mayow’s  own  time;  but  he  is  re- 

_ t 

peatedly  quoted  by  Morhof,  on  different  fubjeDs, 
and  his  opinions  adopted*. 

It  is  not  neceffary  to  fay  much  about  the 
nature  of  the  following  work;  the  table  of  con- 
tents fufficiently  fhew  thatf.  It  was  undertaken 
with  a view  of  examining,  how  far  the  recent  pub- 
lications on  chemiftry  and  phyfiology,  are  entitled 
to  the  claims  of  novelty.  I have  long  accuftomed 

c myfelf 

' * ‘ 

* Dr.  Beddoes  lays  that  lie  wiflied  to  fee  Morhof’s 
account  of  Mayow,  but  unfortunately  the  Polyhiftor  had  ho 
index.  The  edition  in  his  pofteflion  mufl  be  very  imperfcifft, 
for  the  one  I was  fortunate  enough  to  procure  in  London  has 
a very  copious  one. 

f It  was'  originally  the  intention  of  the  author;  fo  ha^^c 
given  a large  land  full  table  of  Contents;  but  he  foiibci,  (ha^t 
it  would  unnccelTarily  increafc  the  fizc  of  tfie  work." 
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myfelf  to,  and  been  peculiarly  delighted  with,  read- 
ing the  works  of  the  lafi;  century;  an  age  diftin- 
guiflied  for  the  produ6lion  of  many  learned  men, 
in  every  department  of  fcience.  I have  often 
Hole  an  hour  from  my  more  immediate  profeflional 
engagements,  that  I might  dedicate  it  to  this  fort 
of  reading.  Little  did  I imagine,  at  firft,  that 
' fuch  employment  would  be  the  fubjeft  of  publica- 
tion; and  as  little  did  I conceive,  that  I fhould 
trace  out  fafls,  fuppofed  to  be  but  very  recently 
difeovered.  I could  not  be  furprifed,  too,  when 
I obferved  theories,  founded  upon  thefe  fa£ls,  very 
fimilar  to  thofe  we  now  entertain.  I mentioned 
them,  during  converfation,  in  the  philofophical 
circles  which  I had  the  pleafure  to  attend,  during 
my  refidence  in  London.  Some  believed,  more 
difbelieved,  and  many  fuppofed,  that  from  the 
glow  of  converfation,  exaggeration  might  creep  in. 
Having  colleHed  a fufficient  number  of  facls,  to 
juftify  my  obfervations,  I imagined  they  would 
^ afford  an  hour  of  entertainment  to  the  curious 
reader. 

It  is  a fource,  too,  of  rational  and  agreeable 
amufement  to  the  cultivated  mind,  to  examine  the 

fimi- 


INTRODUCTION. 


XXXV 


fimilarity  of  opinions,  in  diftant  periods,  and  to 
trace  the  progrefs  of  fcience.  It  is  curious  to  ob- 
ferve  the  co-incidence,  that  fometimes  take  place, 
between  the  philofophical  fyftems  of  great  men. 
As  refearches  into  nature  ever  afford  a pleafing 
employment  to  rational  minds,  and  as  her  opera- 
tions are  all  direfted  by  fixed  and  immutable  laws, 
it  is  not  inconfiftent  to  exped,  that  even  in  periods 
the  moll  diftant  from  each  other,  the  philofophical 
purfuits  of  the  literary  will  converge  to  the  fame 
point.  The  fame  obfervations,  with  refpefl  to 
faBs,  have,  no  doubt,  repeatedly  occurred  to 
every  enquirer;  and  refults,  which  arife  from  the 
confideration  of  general  principles,  have  prefented 
themfelves,  in  a fimilar  point  of  view,  to  the  exa- 
mination of  philofophers.  But  it  is  not  a loofe 
hint  thrown  out,  nor  a fyftem  founded  upon  con- 
jectural philofophy,  that  entitles  a man  to  the 
merit  of  a difcoverer.  An  arrangement  of  faBs, 
the  refult  of  experimental  enquiry  and  clofe  rea- 
foning,  alone,  claims  that  honourable  appellation. 
Laborious,  indeed,  is  the  inveftigation,  which  re- 
quires it,  and  tedious  the  courfe.  How  carefully, 
therefore,  ought  we  to  avoid  wrefting  from  the 

■ brow 
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brow  of  a difcoverer,  the  dear-bought  crown  of 
literary  fame.  It  affords  a grateful  pleafure  to  a 
feeling  mind,  to  obferve  each  man,  poffeffing  the 
rewards  due  to  his  labours,  and  however  difficult 
it  is,  perhaps  impoffible,  to  award  the  fuum  cuique; 
yet  invefligation,  under  almofl  every  circumftance^ 
contributes  to  that  end,  and  promotes  the  difpen- 
fation  of  diflributive  juflice. 


/ 


> 
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PART  THE  FIRST. 

I 

S E C T.  I. 

Of  Fire-air  Particles. 

r • 

I SHALL  now  enter  into  the  principal  objeQ: 
of  this  Publication,  which  is  to  fliew,  that  what 
many  of  the  moderns  have  given  out  to  the  world 
as  their  own,  may  be  clearly  traced  in  earlier 
authors.  I fliall  begin  with  Mayow,  the  great  che- 
mical  luminary  of  the  lafl  century,  whofe  works 
every  where  abound  with  the  moil  obvious  traces 
of  genius  and  ability.  His  publication  commences 
with  the  hiftory  of  nitre.  He  was  aware,  he  fays, 
that  many  authors  had  written  upon  this  fubjeH,  as 
if  it  had  been  ordained,  that  nitre  fhould  make  as 
much  noife  in  philofophy  as  in  war;  but  the  truth, 
obferves  Mayow,  feems  ftill  obfcurcd,  notwith- 

A ftanding 
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Handing  die  multitude  of  writers;  and  the  proper- 
ties of  nitre  are  Hill  concealed  from  our  knowledge.* 
When  the  wonderful  phenomena  produced  by  the 
combuftion  of  gun-powder  became  more  generally 
known,  they  would  certainly  arreft  the  attention 
of  the  philofopher;  and  it  is  probable,  the  chemift 
would  more  particularly  direct  his  enquiry  to  the 
properties  of  nitre;  but  nothing  fatisfaftory  could 
be  known  on  this  fubjefl  till  its  elementary  com- 
pofition  was  detefted.f  On  this  fubjeft,  therefore, 

did 


* In  the  year  1670,  four  years  before  Mayow  publifhed 
the  Colleflion  of  his  Tracts,  a Sir  William  Clarke,  Phyfician 
to  the  King,  publillied  a book  on  Nitre,  entitled,  A Natural 
Hiftory  of  Nitre,  or  a Philofophical  Difcourfe  on  the  Nature, 
Produdtion,  Situation,  Artificial  Extraflion,  Virtues,  and  Ufe 
of  Nitre.  Morhof  fays,  it  is  a trifling  work,  verum  Jtarunt 
lirnejlitit  /iro  dignitate  hujtis  fubje^i ; nam  in  naturd  ejus  indagandd 
admedum  ijijius  ojiera  ejl.  The  great  Lord  Verulam  had 
diredted  the  attention  of  the  phyfician  to  nitre,  by  maintain- 
ing, in  his  Hiftoria  Vitm  et  Mortis,  that  its  daily  ufe  would 
prolong  life. 

t The  difcovery  of  gunpowder  is  commonly  attributed 
to  Barth.  Schwartz,  a German  Jefuit;  but  it  is  clear,  that 
Roger  Bacon,  who  lived  feme  ages  before,  was  the  original 

difeoverer. 
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did  our  ingenious  author  employ  his  time;  and 
upon  the  refult  of  his  beautiful  experiments  with 
nitre,  were  all  his  difcoveries  founded.  The  happy 
manner  in  which  he  conceived  all  his  experiments, 
and  the  neatnefs  and  accuracy  with  which  he  feems 
to  have  executed  them^  could  not  fail  of  producing 
the  molt  Unequivocal  refults.  It  is  evident,  he 
fays,  from  analyfis  and  fynthefis,  that  nitre  is  cbm- 
pofed  of  an  alkaline  fait  and  an  acid,  the  former 
derived  from  the  earth,  the  latter,  in  part,  from 
the  atmofphere  •:  for  if  we  diftil  nitre,  the  acid 
fpirit  will  come  over  into  the  receiver,  the  alkali 
remaining  in  the  retort;  and  by  adding  nitrous  acid 
to  an  alkali,  nitre  will  be  formed.  Mayow  did  not 
reft  fatisfied  with  this  rough  mode  of  explanation; 
he  was  determined  to  difcover  the  component  parts 
of  each,  and  examine  what  gave  activity  to  the 
nitrous  acid.  This  quality,  he  proves,  is  derived 
from  the  atmofphere,  and  is  the  common  principle 

A 2 ■:  of 

difeoverer.  It  is  a curious  circumftance,  that  both  Morhof 
and  Boerhaave  give  to  Bacon  the  honour  of  the  difeovery, 
whereas  Cambden  attributes  it  to  the  Jefuit.  Vide  Roer- 
haave’s  Chemiftry,  Shaw'’s  Edit.  p.  130. — Morhof ’s  Poly  hill, 
p.  422. 
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of  acidity,  and  procured  from^  the  fame  fource. 
In  order  .that  his  ideas  on  this  fubje61  may  be 
more  clearly  underftood,  he  explains  his  theory  of 
combuftion,  in  which  the  reader  will  find  a beauti- 
ful doctrine,  and  perfectly  analogous  to  that  of  the 
modern  difcoverers.  C-^/^In  the  firft  place,  I think 
it  will  be  granted,  that  an  aerial  fomething,  what 
ever  it  may  be,  is  abfolutely  necefi'ary  to  the 
produOion  of  flame.  The  experiments  of  Boyle 
place  this  beyond  a doubt;*  for  it  appears  from 
'thefe,  that  a lighted  candle  is  much  fooner  extin- 
guifhed  in  vacuo^  than  when  confined  under  a 
glafs  filled  with  air : an  evident  proof  that  the 
flanie  is  not  choaked,  as  fome  imagine,  by  the 
fmoke,  but  goes  out  for  the  want  of  an  aerial 
fupply.  He  adds,  (^)Berides,  any  combuftible  bo^ 
dy  placed  in  vacuo^  cannot  be  inflamed  by  burn- 
ing coals,  - ignited  iron,  nor  by  the  fun’s  rays  col- 
lected in  the  focus  of  a lens;  fo  that  we  muft 
'allow,  that  certain  aerial  particles  are  neceflary 
to  the  produ6lion  of  fire.  Having  premifed  this, 

he 

* I hefe  cxperimenti?  are  related  by  Boyle,  in  his  Nova 
Expcrimenta  Phyfico  Mechanica,  de  vi  acris  elaftica,  et 
ejufdem  eflcCtibus. 
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he  goes  on  to  obferve,  (C)  But  we  are  by  no  means 
to  imagine,  that  the  igneo-aerial  fupply  is  the 
whole  air  employed,  but  its  more  aSive  and  fub- 
tile  part;  for  a candle  under  a glafs  will  ceafe  to 
burn,  although  a confiderable  quantity  of  air  re- 
main. Having  made  thefe  obfervations,  which  not 
only  the  experiments  of  Boyle,  but  alfo  more  re- 
cent inveftigations  have  fhewn  to  be  perfeflly 
agreeable  to  truth,  he  proves,  by  an  experiment 
the  moll  decifive  and  convincing,  that  the  aQ.ive 
and  igneous  part  of  the  air  exifts  in  nitre;  C^)  For  we 
mull  obferve,  that  nitre  mixed  up  with  fulphur, 
will  burn  pcrfeflly  well,  either  in  vacuo  or  under 
water,  as  is  evident  from  the  following  experiment. 

Let  well  levigated  gun-powder  be  reduced 
into  a pretty  firm  'mafs,  with  a little  water;  with 
this  fill  a tube,  the  one  end  of  which  mull  be  clof- 
ed,  ramming  it  tight  with  a pifton;  then  fet  the  pow- 
der on  fire  at  the  open  extremity  of  the  tube ; then 
invert  it,  and  plunge  it  into  water;  in  this  fituation 
the  powder  will  completely  burn  away.  The  fame 
powder,  thus  managed,  burns  equally  well  in  vacuo, 
when  all  other  burning  bodies  arc  extinguifhed, 
for  the  want  of  the  aerial  fupply;  a clear  proof 

A 3 that 


( 6 ) 

« 

that  nitre  contains  the  ignco-aerial  particles,  fo 
neceffary  to  combiiftion;  hence  there  was  no  oc- 
cafion  to  fupply  them  from  the  atmofphere.* 

That  the  phenomena  of  combuftion  are  pro- 
duced by  the  fire-air  particles  prefent  in  nitre,  and 
not  from  any  fulphureous  (phlogiflic)  matter,  is 
proved  by  a variety  of  means.  It  is  evident,  that 
fire -air  particles  exifl  in  nitre  from  its  deflagra- 
tion, when  thefe  particles  are  rapidly  thrown  off; 
for  I cannot  agree  with  Willis,  that  any  fulphu- 
reous matter  exifts  in  nitre. t For  although  the 

fire  - 

I 

* Vide  Mem.  de  Mathematique,  &c.  XVI.  686 — 1786. 
4to.  for  an  experiment  of  Lavoifier’s,  very  iiisoilar  to  this. 
Bernoulli,  in  the  laft  century,  afeertained  the  development 
of  air  by  the  deflagration  of  gun-powder.  He  placed  four 
grains  of  powder  in  a recurved  tube  of  glafs,  plunged  the 
tube  in  water,  and  fet  fire  to  the  powder  by  means  of  3 
burning  glafs;  after  the  combufiion,  the  interior  air  occupied 
a larger  fpacp,  fo  that  the  fpace  abandoned  by  the  water, 
was  fuch  as  would  have  contained  tivo  hundred  grain  of  gun- 
powder.— Hifi.  de  1’ Academic  des  Sciences  de  Paris,  i6g6, 
tome  ii. — Memoire  de  M.  Varignon  fur  le  Feu  8c  la  Flamme. 

t Quod  fulphur  copiofe  infit  nitro,  prretcr  detlagra- 
tionem  ejus,  fatis  tefiatur  ipfius  genefii;  nafeitur  cnira  prm 

’■  cipue 
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fire-air  particles  are  abfolutely  neceflary  to  com- 
buflion,  yet  of  themfelves  they  are  not  capable  of 
inflammation,  unlefs  fpme  combuftible  fubftance 
be  added.  (^)To  the  inflammation  of  any  com- 
buftible matter,  it  is  neceffary  that  fire-air  par- 
ticles fhould  be  fupplied  from  the  atmofphere,  or 
from  nitre  mixed  with  it;  hence  the  reafon  why 
fulphur  will  not  burn  in  vacuo  without  nitre. 
On  the  r.T'^ntrary,  there  is  no  necefiity  that  fire- 
air  fhould  be  fupplied  from  the  air  for  the  com- 
buftion  of  nitre,  as  it  will  deflagrate  fufficiently 
well  in  vacuo;  but  for  its  inflammation,  it  is 
abfolutely  neceffary  that  fome  combuftible  body 
be  mixed  with  it.  If  nitre  too  be  thrown  into 
an  ignited  crucible,  it  will  not  inflame;  nor  will 
this  effefl  be  produced  by  the  flame  of  a can- 
dle, or  rays  of  the  fun,  except  fome  combuf- 
ftible  body  be  mixed  with  it,  a clear  proof 
that  nitre  contains  po  fulphureous  matter  what- 
ever: and  hence  it  follows,  that  flame  produced 
by  combuftion  with  nitre,  arifes  from  its  fire- 

A 4 air 

cipue  in  locis  ubi  fcatent  animalium  excrerrienta  falphurea, — 
De  Ferment,  p.  77. 
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air  particles,  (f)  This  is  the  reafon  why  the  flame 

of  nitre  differs  fo  greatly  from  that  which  is 

excited  in  any  burning  body;  for  the  combuf- 

-tible  body  burns  in  confequence  of  the  Are- 

air  particles  derived  from  the  atmofphere,  but 

nitre  inflames  on  account  of  the  fire-air  particles 

thickly  condenfed  in  itfelf:  hence  it  happens, 

that  the  flame  of  nitre  is  fo  very  violent. 

Having  thus  taken  notice  that  c^Cnbuflible 

matter  will  not  burn  in  vacuo^  except  nitre  be  pre- 

fent,  and  that  flame  is  extinguiflied  under  a glafs, 

although  a confiderable  quantity  of  air  remain,  he 

\ 

denominates  that  part  of  the  atmofphere  which  fup- 
ports  combuftion,  Fire -air  Particles*.  Since  alfo 

thefe 


* The  coincidence  between  this  term  of  Mayow,  and 
that  of  the  Swedifli  Chymifl,is  very  remarkable.  Mr.  Scheele 
having  colIe<Sled  fome  air  from  nitre,  mixed  it  with  three 
parts  of  air,  in  which  fire  would  not  burn,  and  it  afforded 
an  air  limilar  to  the  common  fort.  He  obferves,  ‘ Since  this 
‘ air  is  abfolutely  necelfary  for  the  generation  of  fire,  and 
‘ makes  one-third  of  our  common  air,  I fliall  henceforth 
‘ call  it,  for  fiiortnefs  lake.  Fire-air.’ — Experiments,  on  iiir 
and  Fire,  p.  35.  There  is  no  loundation,  fays  Dr.  Beddoes, 
for  the  vague  poetical  terra  emjijreal^  the  compound  word 

feuet' 
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fire -air  particles  exift  in  nitre,  in  common  with 
the  atmofphere,  he  calls  them  alfo  by  the  com- 
pound appellation  of  Nitro-aerial  Particles,  and 
Nitro-aerial  Spirit,* *  He  maintains,  that  the  ni- 
trous acid  is  a compound  containing  fire-air  par- 
ticles; but  notwithftanding  this,  it  will  not  pro- 
duce inflammation,  becaufe  thefe  particles  are  fur- 
rounded  with  moifture.  Had  he  not  been  hurried 
on  by  an  ardour  of  mind,  confcious  of  the  truth 
of  his  doElrines,  he  might  have  been  led  to  the 
ftriking  experiment  of  mixing  nitrous  acid  with 
oil;  for  he  himfelf  afterwards  fhews,  that  oils,  fat, 
&:c.  are  principally  compofed  of  combuftible  mat- 
ter. Mayow  attributes  heat  too  to  the  motion  of 
fire -air  particles.  The  doftrine  that  motion  is  the 
caufe  of  heat  muft  have  been  the  firfl  that  pre- 
fented  itfelf  to  thofe  who  confidered  the  fubjeft. 
The  common  experiment  of  friftion,  the  mo- 
tion 

feuer-luft  fignifying  precifely  fire-air. — Letter  to  Dr.  Good- 
win, p.  28.  ^ 

* We  fee  here  Mayow  forming  a norhfenclature  for 
himfelf,  the  juft  refult  of  his  experiments,  and  w'hich  pre- 
fented  itfelf  to  him  from  the  new  facts  which  occurred  in 
the  profecution  of  his  fubj e6l. 
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tion  and  extrication  of  heat,  which  took  place  in 
the  union  of  different  falts,  &c.  naturally  produced 
this  idea  in  the  mind.  The  genius  of  Black  had 
not  yet  explained  the  doftrine  of  latent  heat,  and 
Mayow  was  not  aware  of  that  which  caufed  the 
folid  and  aeriform  hate  of  bodies.  This  was,  there- 
fore, the  moft  obvious  theory  that  could  occur  to 
him,  when  he  obferved  motion  in  all  his  experi- 
ments in  which  caloric  was  difengaged;  hence  he 
adds,  the  reafon  why  combuRible  bodies  are  as  ' 
necelTary  to  produce  the  phaenomena  of  combuf- 
tion  is,  becaufe  they  are  fitted  to  flir  up  a very 
rapid  and  igneous  motion  with  the  nitro -aerial 
particles.  We  fhould  fay,  in  modern  times,  that 
the  oxygen,  under  a certain  tenrperature,  acquires 
a greater  affinity  for  the  elementary  principles  of 
the  combuftible  body;  hence  it  gives  out  heat  and 
light.  Mayow  therefore  attributed  the  phaeno- 
mena  of  combuflion  to  the  motion,  the'  moderns 
to  the  condenfation  of  fire-air.  He  explains  him- 
felf  more  clearly  afterwards.  Having  mentioned 
thefe  properties  of  his  nitro-aerial  particles,  he  fur- 
ther examines  into  combuflion  and  heat,  as  arifing 
from  them.  He  obferves,  (g)  If  we  ferioufiy  attend 


to 
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to  the  nature  of  flame,  and  carefully  examine  what 
change  the  igneous  particles  are  undergoing,  while 
they  are  in  a ftate  of  inflammation,  we  fhall  con-’ 
elude,  that  the  inflammation  of  the  igneous  parti- 
cles is  produced  in  no  other  way,  than  by  their 
very. rapid  motion.  To  prove  that  the  combufti- 

ble,  and  not  the  nitro-aerial  particles  are  ignited, 
and  alfo  that  both  are  necelfary  to  the  produ6lion 
of  flame,  he  adduces  another  experiment.  (H)If 
nitre  be  thrown  into  an  ignited  crucible,  it  will 
prefently  be  melted,  but  wdll  not  take  fire;  but  if 
oil  be  injefted  into  this  crucible  it  will  immedi- 
ately inflame.  That  the  igneous  particles,  coU 
lefled  in  the  ignited  crucible,  are  of  a nitro-faline 
nature  (i.  e.  contain  nitro-aerial  particles]  is  evi- 
dent, becaufe  /any  combuftible  matter  injefled 
into  this  ignited  crucible,  immediately  burfts  into 
a flame;  but  combuftible  particles  are  by  no  means 
thrown  into  that  rapid  and  igneous  motion,  except 
through  the  medium  of  nitro-aerial  particles. 
Here  it  may  be  obferved,  our  ingenious  author 
makes  no  diftinflion  between  heat  and  fire-air. 
He  faw  the  crucible  ignited;  ignition  he  main- 
tained was  owing  to  the  motion  of  fire-air ; any 

combuftible 
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combuftible  fubftance,  therefore,  thrown  into  the 
crucible,  would  inflame,  in  confequence  of  mo- 
tion being  communicated  to  it  by  this  air.*  Be- 
fides,  he  obferves,  that  particles  of  a combuftible 
nature,  are  too  grofs  to  penetrate  folid  bodies, 
as  iron,  glafs,  &c.  for  if  a poliflied  plate  of  metal 
be  held  for  a while  in  the  flame  of  a candle,  it  will 
be  penetrated  and  heated  by  the  igneous  par* 
tides ; but  that  thefe  are  fire-air,  and  not  combuf- 
tible particles,  is  evident,  becaufe  the  latter  ad- 
here to  the  furface  of  the  metal,  in  the  form  of 
foot,  and  by  no  means  enter  it.  In  order  to  form 
the  fubtile  and  penetrating  nature  of  his  fire-air 
particles,  he  mentions  a very  remarkable  fad,  and 

till 

* Dr.  Pearfon,  the  ingenious  lefturer  in  chemiftry, 
thinks  that  the  blue  appearance  at  the  bottom  of  the  flame 
of  a candle,  is  owing  to  the  combuflion  of  hydrogen  and 
carbon.  Mayow  thinks,  that  the  blue  flame,  which  is  ob- 
ferved  during  the  combuflion  of  fulphur,  is  owing  to  the 
lefs  rapid  motion  of  fire-air  particles.  In  burning  phofpho- 
rus  under  a bell-glafs,  I have  frequently  obferved,  that  at 
flrfl,  when  the  combuflion  is  very  rajiid^  the  flame  is  yellow^ 
but  as  foon  as  the  inflamation  begins  to  decreafe  in  violence, 
the  oxygen  being  viore  Jhwly  applied,  tlie  flame  becomes 
blue. 
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till  of  late  not  at  all  underftood.  Having  ob- 
ferved  that  antimony  is  calcined  in  the  focus  of,  a 
burning  glafs,  as  if  nitrous  acid  had  been  poured 
upon  it,  or  as  if  it  had  been  expofeci  to  the  flame  of 
nitre,  for  in  this  the  fire-air  particles  are  thickly 
condenfed,  he  emphatically  adds,  (0l  muft  by 
no  means  omit  to  obferve,  that  antimony  calcined 
in  the  focus  of  a lens,  is  not  a - little  increafed 
in  weight,  as  is  known  from  experiment;  nor  can 
we  conceive  whence  that  increafe  of  weight  is 
derived,  except  from  the  fixation  of  f repair  par^ 
ticles^  during  the  calcination.  In  all  thefe  pro-  , 
cefles  too,  it  acquires  equally  a diaphoretic  qua- 
lity. Here  is  an  obfervation,  that  mecficines  aft 
as  explained  by  the  modern  phyfiologift,  and  we 
know  it  to  be  conformable  to  truth.  ' ) 

Dr.  Thornton  has  informed  me,  that:' the 
breathing  of  oxygen,  produces  an  increafed  exha- 
lation from  the  ficin ; and  indeed  that  gentleman, 
with  a liberality  which  fhould  every  where  be  infe- 
parable  from  the  Medical  Profeffion,  has  permitted 
me  to  be  prefent  when  he  receives  his  patients,  and 
to  afk  queftions,  with  refpeft  to  the  operation  of 

f 

pneumatic  remedies. — From  every  enquiry  I have 

made, 
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made,  I have  found,  that  an  atmofpherc  of  a 
higher  than  ordinary  ftandard  promotes  the  cu- 
ticular  difcharge.  The  additional  weight  acquired 
during  oxydation,  is,  by  Mayow,  attributed  to 
the  right  caufe.  How  has  this  excellent  obfervation 
been  thrown  away  upon  the  Stahliaris  ? How  has 
not  philofophy  been  tortured  to  explain  the  con- 
tradiftion  of  increafed  weight  with  difengaged  phlo- 
giflon  ? How  have  they  not  been  obliged  to  recur 
to  the  imaginary  caufe  of  repulfive  power  and 
principle  of  liberty,  by  neglefling  the  obvious  and 
fimple  explanation  of  Mayow  ? They  ought  to 
have  recollefted,  too,  the  rules  of  the  great  Lord 
Verulam,  the  firft  who  rejefled  hypothefes  not 
founded  on  direfl  experiment,  that  to  reafon  from 
occult  caufes,  is  an  inexhauftible  fource  of 
error.  From  what  has  been  here  delivered, 
it  is  evident  that  Mayow  met  with  oxygen,  which 
he  never,  however,  collefted  in  a feparate  (late, 
and  from  the  manner  of  his  exrpreflions,  we 
can  have  no  doubt  that  he  difcovered  that 
aflive  principle,  which  he  has  fo  admirably 
employed  in  the  explanation  of  his  experiments. 
If  the  reader,  however,  fhould  be  inclined  to 

with- 


with-hold  his  afTent,  we  think  he  will  be  convinced 
from  what  will  be  afterwards  detailed  ; but  before 
we  proceed  any  further,  it  will  be  necelfary  to  ex- 
plain, what  Mayow  means  by  his  Salino-fulphu- 
repus  particles,  which  are  hereafter  fo  often 
mentioned. 


( i6  ) 


SECT.*  II. 


Of  Salino-sulphureous  Particles. 


From  experiments  made  by  different  che- 
mifts,  it  appears,  that  oils,  fats,  and  the  food  we 
eat,  are  compofed  principally  of  hydrogen,  azot, 
and  carbon.  When  hydrogen  and  carbon  are 
combined  together,  without  the  intervention  of 
caloric,  to  bring  the  hydrogen  into  the  ftate  of 
gas,  -they  form  oil,  which  is  either  fixed  or  vola- 
tile, according  to  the  proportions  of  hydrogen, 
and  carbon  in  its  compofition.  By  means  of  cal- 
culation applied  to  the  produ6ls  of  experiments, 
we  find,  that  fixed  air  is  compofed  of  twenty-one 
parts,  by  weight,  of  hydrogen,  combined  with 
feventy-nine  parts  of  carbon.  Animal  fubflances, 
being  compofed  of  nearly  the  fame  elements  with 
cruciferous  plants,  give  almoft  the  fame  produfts 
in  diftillation ; with  this  difference,  that,  as  they 
contain  a greater  quantity  of  hydrogen  and  azot, 

S * they 
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they  produce  more  oil  and  more  ammoniac*.  It 
is  from  thefe  elements  of  hydrogen,  azot,  and 
carbon,  by  different  combinations,  that  various 
fubftances,  apparently  very  diffimilar,  are  formed. 
It  is  by  thefe  that  the  animated  creation  has  its 
life  and  being.  From  thefe  we  derive  our  daily 
nourifhment,  and  by  their  union  with  oxygen, 
taken  in  by  the  lungs,  animal  heat,  is  difengaged, 
the  chief  ftimulus  to  the  irritability  of  the  animated 
fibre.  Again  it  is  by  the  union  of  thefe  with  oxy- 
gen, that  combuftion  is  fupported.  We  fhall 
fee  fomething  very  like  this  in  Mayow.  By  the 
by,  I mufl  obferve,  that  he  ufes  fulphureous  and 
falino-fulphureous,  indifcriminately,  to  exprefs 
the  fame  thing.  The  word  fulphur  was  one  of 
the  mofl  vague  terms  made  ufe  of  by  the  older 
chemifls.  It  was  applied  to  the  inflammable  prin- 
ciple of  bodies,  and  all  fubftances  capable  of  in- 
flammation, were  faid  to  be  fulphureous ; hence 
oils,  re  fins,  animal  fat,  8cc.  were  by  fome  called 
fulphurs.  Sulphur,  however,  properly  fo  called, 

B was 

* Elements  of  Chemillry  by  Mr.  Lavoifier,  p.  ibS-y-Sa. 
3d  Edit,  by  Kerr. 
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was  fuppofed  to  be  a compound,  confiding  of  con- 
centrated oil  of  vitriol  and  phlogidon* ; and 
fulphur,  being  a 'Very  inflammable  fubdance,  the 
terms  phlogidic  and  fulphureous  became  fynoni- 
mous.  Whenever,  therefore,  Mayow  ufes  the 
terms  fulphur,  fulphureous,  and  falino-fulphure- 
ous  particles,  he  means  fimply  combudible  matter, 
capable  of  producing  dame,  by  a rapid  motion 
with  fire-air.  We  widi  the  reader  to  recolleft 
this,  whenever  he  meets  with  thefe  terms.  He 
fays  that  the  fat  of  animals  is  formed  of  thefe  ful- 
phureous particles  ; we  may  learn,  from  a variety 
of  expredions,  that  this  was  his  opinion,  fuch  as 
the  fulphureous  particles  of  the  blood,  of  which 
the  fat  is  compofed,  fulphureous  particles  produc- 
ing fat.  See.  Our  food,  he  maintains,  is  prin- 
cipally compofed  of  fuch  matter ; moreover  our 
nourifiiment  is  replete  with  falino-fulphureous  par- 
ticles : hence  thofe  fubdances  which  copioudy 
contain  a volatile  fait  and  fulphur,  are  bed  adapted 

to 


* Vide  Neumann’s  Chemical  Works,  p.  165; — and 
Lewis’s  Mat,  Med.  p.  559. 
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to  recruit  the  ftrength  worn  out  by  daily  labour*. 
The  following  paflage  from  Mr.  Hewfon,  fhews 
how  accurately  Mayow  had  attended  to  the  animal 
ceconomy ; fpeaking  of  the  abforption  of  fat  for 
nourifhment,  he  adds,  ‘ This  circumftance  was 
clearly  proved  by  my  valuable  and  ingenious 
friend,  the  late  Dr.  Stark,  who,  in  a courfe  of 
curious  experiments  made  by  weighing  himfelf,  after 
living  for  fome  time  on  different  forts  of  food, 
difeovered  that  a lefs  quantity  of  fuet  w^as  fuffici- 
ent  to  make  up  for  the  wafte  of  his  body,  than 

I 

of  any  other  fort  of  ordinary  food ; and  that  when 
compared  with  lean  part  of  meat,  its  nutritive 
power  was,  at  leaft,  as  three  to  one’t.  If  any  one 
' B 2 fhould 

* We  know,  fays  Mr.  Lavoifier,  that  animal  fub- 
flances  are  compofed  of  hydrogen,  carbon,  azot,  phofpho- 
rus,  and  all  of  whicli,  in  a flate  of  quintuple  combi- 

nation,  are  brought  to  a ftate  of  oxyd,  by  a larger  or  fmaller 
quantity  of  oxygen. — Elem.  of  Chem.  p.  202. 

f Experimental  Enquiry  into  the  Properties  of  the 
Blood,  p.  127-8.  The  ingenious  Dr.  Stark,  at  an  early 
age,  fell  a victim  to  his  zeal  for  experimental  enquiry,  his 
death  having  been  occafioned  by  a courfe  of  experiments 
(made  upon  himfelf)  on  the  etfedts  of  various  kinds  of  food. 
Vide  Med.  Communications,  Vol.  I*,  art.  24. 
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fhould  ftill  doubt  that  thefe  expreflions,  made  ufe 
of  by  Mayow,  were  merely  vague  and  loofe  terms, 
thrown  out  without  an  exprefs  intention,  the  fol- 
lowing palfage,  in  which  he  mentions,  ftill  further, 
what  fubftances  ccvntain  the  falino-fulphureous 
particles,  muft  convince,  that  he  attached  a pre- 
cife  idea  to  thefe  terms  ; for  he  obferves,  that  fpi- 
rit  of  wine,  and  the  chemical  oil  of  vegetables,  are 
fluids  replete  with  a volatile  fulphur.  It  was 
thought  neceflary  to  premife  thefe  obfervations, 
that  the  reader  might  not  imagine,  the  expreflions 
of  Mayow  were  tortured  to  a different  meaning, 
when  it  is  faid,  that  his  falino-fulphureous  particles 
are  what  we  now  find  to  be  the  compofition  of 
different  fubftances,  and  to  which  the  French  che- 
mifts  have  given  the  appellation  of  hydrogen, 
azot,  and  carbon.  We  do  not  mean  to  fay,  that 
Mayow  exaBly  meant  this ; or  that  he  maintained 
his  fulphureous  fubftances  were  compofed  of  dif- 
ferent elementary  principles ; but  when  he  mentions 
the  fubftances,  containing  the  falino-fulphure- 
ous particles,  the  component  parts  of  which  are 
now  known  to  be  hydrogen,  azot,  and  carbon,  we 
may  fairly  conclude  that  the  chemical  agency 

which 
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which  Mayow  afcribes  to  the  former,  is  analo- 
gous to  that  of  the  latter ; and  that  certain  prin- 
ciples, affing  in  thefe  fubftances,  produced  che- 
mical effefts,  during  their  operation,  fimilar 
to  thofe  now  attributed  to  the  elements  of 
the  more  combuftible  bodies.  All  febaceous  fub- 
ftances, indeed,  were,  by  Stahl  and  his  followers, 
termed  phlogiftic,  as  containing  the  principle  of 
inflammability,  which  continued  in  ufe,  till  the 
late  happy  revolution  in  chemiftry,  by  detefting 
the  ambiguity  of  fuch  expreflions,  has  given  to 
fubftances  appropriate  names. 
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SECT.  III. 

Of  Acids. 


On  the  conflitution  of  the  acids,  the  inge- 
nious Mayow  is  no  lefs  curious ; and  we  difco- 
ver  a ftriking  analogy  between  his  fafls  and  rea- 
fonings,  and  thofe  of  the  modern  chemifts,  on  this 
fubjeft.  The  reader  will,  probably,  be  furprifed 
to  find  the  following  account  of  the  formation  of 
the  acids,  in  fo  old  a writer ; for  it  is  exaflly  fi- 
milar  to  the  explanation  which  the  new  difcove- 
ries  have  given  rife  to.  He  has  already,  as  we 
have  feen,  defcribed,  that  aBive  principle  in  the 
atmofphere,  which  forms  a part  of  the  nitrous 
acid ; he  now  wifhes  to  account  for  its  conftitu- 
ents : but  before  he  does  this,  it  is  neceflary  to 
lay  down  a general  theory  of  the  acids,  for,  as  he 
obferves,  there  is  a great  fimilarity  among  all 
of  them.  He  rejeBs  the  opinion  hitherto  enter- 
tained,  that  an  acid  exifts,  ready  formed,  in  ful- 
phur,  becaufe  in  its  union  with  alkalis,  no  effer- 

vefcence 
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vcfcence  takes  place,  and  we  cannot  deteO;  it  by 
any  chemical  means.  The  fulphuric  acid,  he  fays, 
is  formed  by  the  union  of  fire-air  particles  with 
the  fulphur,  during  combuflion.  He  fuppofed 
fulphur  to  contain  particles  of  an  alkaline  nature, 
and  the  following  idea  which  he  gives,  of  the  man- 
ner in  which  the  fire-air  particles  unite  with  the 
fulphur,  in  no  wife  effeds  the  truth  of  his  theory, 
as  it  is  a mode  of  expreflion  which  he  borrowed 
from  the  language  of  the  times.  (^)  During  the 
burning  of  fulphur  [i.  e.  whilft  the  fulphureous 
particles  and  fire-air  are  hurried  into  a motion 
conftituting  firej  the  faline  particles,  adhering  to 
the  fulphureous,  are  broken  down,  and  commi- 
nuted by  the  repeated  flrokes  of  the  fire-air,  fo 
that  thefe  faline  particles  being  frequently  bruifed 
and  broken  down,  are  fo  attenuated,  that  inftead 
of  being  firm  and  folid,  they  become  flexile  and 
fluid.  Moreover  the  faline  particles  of  the  ful- 
phur, which  were  before  of  a fixed  nature,  aftet 
they  become  fharpened  and  reduced  to  fluidity, 
are  converted  into  a fharp  and  four  liquor,  and 
form,  as  is  very  probable,  the  common  fpirit  of 

B 4 fulphur. 
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fulphur*.  The  acids  of  woods  are  formed  in  the  fame 
way^  as  are  alfo  the  acids  of  fugar  and  honey t. 
His  explanation  of  the  formation  of  vitriol  from 
martial  pyrites  (fulphuret  of  iron],  fhews  how 
juftty  he  conceived  this  fubjeft.  For  indeed 
the  nitro-aerial  fpirit,  effervefcing  with  the  metal- 
lic fulphur  of  the  marchafites,  converts  their  more 
fixed  part  into  an  acid,  which  immediately  attacks 
and  calls  forth  the  metallic  particles  of  the  mineral, 
and  unites  with  them  into  a vitriol.  More- 
over the  ruft  of  iron,  which  poflelTes  the  na- 
ture of  vitriol,  appears  to  be  produced  by  the 

nitro- 


* This  mechanical  explanation  has  not  loll  its  effefls 
in  pur  days.  Mr.  Lavoilier,  when  treating  on  the  formation 
of  gas,  obferves,  ‘ It  is  perhaps  more  natural  to  fuppofe, 
that  the  particles  of  caloric  have  a llronger  mutual  attradion, 
than  thofe  of  any  other  fubftance ; and  that  thefe  latter  par- 
ticles are  iom  a/mdei-^  in  confequence  of  this  fuperior  attradion 
of  the  particles  of  caloric,  which  forces  them  between  the 
particles  of  other  bodies,  that  they  may  be  able  to  reunite 
with  each  other.’ — Elements  of  Chemiftry,  p.  72. 

f The  acid  of  wpod  is  now  termed  pyro-lignous ; Mr. 
Gollling  was  the  firll  who  made  a particular  .enquiry  into  its 
nature  and  properties. — Vide  Crell’s  Chemical  Journal  for 
1779- 
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nitro-aerial  particles,  attaching  to  the  metallic  ful- 
phurof  the  iron..  In  this  way,  heobferves,  ruft, 
or  an  imperfe8;  vitriplj  is  produced,  in  the  fame 
manner  as  if  an  acid  had  been  thrown  upon  the 
iron.  Has  he  not  here  anticipated  the  modern 
chemifts,  in  their  ideas  of  an  oxyde  ? The  fame 
principle  which  conftitutes  acidity,  thus  unites 
with  metals,  to  form  ruft ; for  we  muft  obferve, 
he  adds,  that  not  only  in  folids,  but  alfo  in  fluids, 
an  acid  fait,  or  fharpnefs,  is  produced,  by  the 
adion  of  the  nitro-aerial  fpirit.  Of  this  he  gives 
an  example  in  the  fouring  of  wines,  which  owe 
their  acidity  to  the  union  of  nitro-aerial  particles. 
(N)On  this  account,  wines  or  ales,  expofed  to  the 
rays  of  the  fun,  or  kept  warm,  in  procefs  of  time 
are  converted  into  vinegar  ; for  the  nitro-aerial 
particles  being  communicated  to  thofe  liquors, 
either  from  the  folar  rays,  or  the  heat,  (he  imagined 
heat  was  owing  to  the  rapid  motion  of  nitro-aerial 
particles,  and  that  they  formed  a part  of  the  fun’s 
rays),  effervefce  with  their  falino-fulphureous 
particles ; whence  it  happens,  that  thefe  faline  par- 
ticles are  acidified,  by  the  adion  of  the  nitro-aerial 
5 
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particles  and  converted  into  acid  fait*.  Notwith- 
ftanding,  however,  that  there  is  a great  fimilarity 
between  the  acids,  in  confequence  of  fire -air  being 
the  general  principle  of  acidity  in  all,  yet  there  is 
a difference  obfervable  in  them.  This  is  owing  to 
the  nature  of  the  acidifiable  bafe,  and  the  degree 
of  oxygenation  of  which  it  is  capablet.  Sugar, 
mucus,  under  which  term  are  included  the  differ- 
ent kinds  of  gums  and  flarch,  are  vegetable  oxydes, 
having  different  proportions  of  hydrogen  and  car- 
bon, as  their  radicals  or  bafes.  By  the  addition 

of 

* According  to  the  new  chemical  do6lrine,  the  acetous 
fermentation,  or  oxygenation  of  vegetable  matters,  takes 
place,  in  confequence  of  the  increafed  temperature  altering 
the  ftate  of  affinity  ; for  the  chemical  attradion  which  exifts 
between  oxygen,  and  various  fubflances,  is  varied,  in  pro- 
portion to  the  degree  of  temperature.  Although  Mayow, 
however,  here  mentions  heat,  as  neceffiary  to  the  acetous 
fermentation,  he  does  not  feem  to  be  aware,  that  the  in- 
creafed temperature  produced  a change  in  the  ftate  of  chemi- 
cal affinity. 

•)•  Thus  the  bafe  may  be  double  or  triple,  very  rarely 
ftngle.  The  bafe  may  be  compofed  of  carbon  and  hydrogen, 
or  of  carbon,  hydrogen,  and  phofphojrus,  combined  with 
fomc  oxygen. 
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of  a certain  quantity  of  oxygen,  they  become  acids ; 
and  according  to  the  degfees  of  oxygenation,  and 
the  proportion  of  hydrogen  and  carbon  in  their 
bafes,  they  form  the  feveral  kinds  of  vegetable 
acids*.  (0)As  to  the  difference  of  acid  liquors, 
obferves  Mayow,  we  mull  conclude,  that  it  is 
produced  by  the  diverfity  of  the  falts  (bafe)  of 
which  they  are  compofed,  viz.  that  the  fixed  falts 
are  fometimes  more,  fometimes  lefs  broken  down 
and  acidified  by  the  nitro-aerial  fpirit.  There  is, 
neverthelefs,  a great  fimilarity  between  each  of  the 
acids ; and  the  nitro-aerial  and  fire -air  particles 
are  contained  in  all  of  them,  as  in  a proper 
fubjeft. 

Such  is  the  confiftent  and  beautiful  manner, 
in  which  this  great  genius  applied  his  difcovery  of 
fire-air,  to  explain  the  formation  of  the  acids. 
From  his  experiments  and  acute  obfervation,  he 
beheld  the  necelfity  of  a principle  to  give  aflivity 
to  the  acids,  and  without  which  there  could  be  no 
acidity.  It  occurred  to  him  too,  that  this  prin- 
ciple muft  be  united  to  fome  bafe,  before  acidity 

could 


* Lavoifier’sEIemcHts  of  Chemiftry,  p.  172. 


( 28  ) 

could  be  formed.  Mayow  never  relied  with  a 
fimple  faft : it  was  his  ruling  paflion,  to  explain 
and  come  at  the  elementary  principles  of  every 
thing.  He  might  have  been  content  with  faying, 
that  nitre  was  formed  of  an  acid  and  an  alkali : — 
this  did  not  fatisfy  him,  he  mull  give  the  conllituent 
principles  of  nitre.  W e know  that  nitre  is  formed 
of  three  fubllances,  viz.  fixed  alkali*,  azot,  and 
oxygen.  Mayow  faw  from  his  experiments,  that 
there  mull  be  a triple' combination  in  the  formation 
of  nitre.  This  fait,  he  fays,  is  compofed  of  three 
principles,  viz.  ijl,  of  an  aflive  part,  derived  from 

the 

* The  fixed  alkalis  have  never  yet  been  decom- 
pofed ; and  we  are  ftill  ignorant,  whether  they  be  fimple  or 
compound  bodies.  The  conftituent  parts,  however,  of  the 
volatile  alkali,  or  ammoniac,  have  been  difcovered  by  Mr. 
Serthollet,  to  be  azot  and  hydrogen. — Vide  hlemoirs  of 
the  Academy,  for  1784,  p.  316.  Analogy  has  led  Mr. 
Lavoifier  to  imagine,  that  all  the  alkalis  are  compound 
todies,  and  that  azot  is  one  of  their  elementary  principles  ; 
but  fromfome  experiments  related  in  the  Tranfadlions  of  the 
Turin  Academy,  there  is  reafon  for  fuppofing,  that  foda  is 
a modification  of  magnefia,  and  this  latter  fubftance,  ac- 
cording to  the  experiments  of  Baron  Born,  appears  to  be 
a metallic  oxyd. 
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the  atmofphere  ; 2^,  this  uniting  to  the  faline  vehi- 
cle, conftitutes  the  nitrous  acid ; which,  gi,  attach- 
incr  the  fixed  falts  of  the  earth,  forms  nitre. 

o 

The  principle,  which  thus  conftitutes  the 
moft  aftive  part  of  the  atmofphere,  gives  acidity  to 
fubftances,  and  is  the  fupport  of  life  and  flame, 
is  alfo  the  chief  agent  in  fermentation.  (P)The  cx- 
prefled  juice  of  vegetables,  as  the  muft  of  wine  and 
cyder,  &c.  effervefce,  by  the  nitro-aerial  and  falino- 
fulphureous  particles  inherent  in  them ; or  the 
nitro-aerial  particles  may  be  fupplied,  ab  extra. 
He  thinks  it  very  probable,  that  the  putrefaHion, 
as  well  as  the  acetous  fermentation,  is  produced 
by  the  nitro-aerial  particles:  (Q-) Hence  thofe 
things  which  exclude  the  nitro-aerial  particles, 
preferve  bodies  from  corruption ; and  this  is  the 
reafon,  why  the  fruits  of  vegetables,  as  alfo  flefli 
covered  with  butter,  are  long  kept  from  putrefac- 
tion, and  alfo  iron,  befmeared  with  oil,  is  not 
corroded  by  ruft. 

We  know,  from  the  experiments  of  Pringle 
and  Macbride,  that  carbonic  acid  is  highly  antifep- 
tic,  and  that  various  other  fubftances  poflefs  this 
quality ; and  fome  curious  experimentSj  made  by 

Dr. 
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Dr,  Alexander,  prove,  that  meat,  cxpofed  to  the 
exhalations  of  a common  privy,  is  prevented  from 
undergoing  the  putrefaftive  procefs  for  a long 
-time,  which,  as  he  maintains,  was  certainly  owing 
to  the  difengaged  ammoniac.  How  far  thefe  fub- 
ftances  a6l  by  excluding  the  fire -air  particles,  or 
oxygen,  remains  for  future  inveftigation.  One 
experiment,  however,  which  we  made,  proves,  that 
if  oxygen  does  not  accelerate,  at  leaft  it  does  not 
retard  putrefaftion.  I took  three  pieces  of  raw 
beef,  of  nearly  the  fame  fize.  One  was  confined 
with  oxygen,  the  fecond  with  hydrogen,  and  the 
third  remained  expofed  to  the  atmofpheric  air,  for 
a ftandard.  After  remaining  for  five  days,  the 
pieces  of  meat  were  taken  out,  extremely  foetid. 
The  one ’in  oxygen  felt  firm,  and  was  of  a bright 
red  colour  throughout;  the  other  was  very  lax 
and  dark-coloured,  particularly  at  its  upper  fur- 
face,  where  it  had  been  in  contadl  with  the  hy- 
drogen, the  under  part  being  fomewhat  redder. 
The  ftandard  piece  was  not  putrid ; it  had  become 
perfedlly  dry:  whereas  thofe  in  the  glafs  were 
kept  moift,  by  the  confined  evaporation  from  the 
water;  this  no  doubt  produced  its  effefl.  The 
I experiment 
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experiment  was  performed  in  the  month  of  April, 
1796;  the  thermometer  in  the  room  varied  from 
40  to  48.  We  have  not  had  fufficient  time  to 
continue  experiments  of  this  kind;  but  we  are  juft 
about  commencing  experiments,  to  difeover,  how 
far  the  different  gafes  accelerate  or  retard  the 
vinous,  acetous,  and  putrefactive  fermentations. 


(A)  Primo,  concedendum  effe  arbitror,  non- 
nihil,  quicquid  fit,  aereum,  ad  flammam  quam- 
cunque  conflandam  neceffarium  effe ; id  quod  ex- 
perimenta  Boyliana,  extra  dubium,  pofuerunt ; 
utpote,  ex  quibus  conftat,  lucernam  accenfam 
multo  citius  in  vitro  aere  vacuo,  quam  in  eodem 
acre  repleto  expirare  ; indicio  manifefto,  flammam 
vitro  inclufam,  non  tarn  a proprio  fuligine,  uti 
nonnullis  vifum  eft,  fuffocatam,  quam  pabulo 
acreo  deftitutam  interire*.  P.  11. 

(^)  Praeterea,  materia  quaevis  fulphurca  in 
vitro,  ex  quo  aer  exhauftus  eft,  collocata  neque 

Carbone, 

* Traflatus  Qninqne  Medico-Phyfici,  fludio  Job: 
Mayow,  LL.  D.  et  Medici,  necnon,  Coll.  Omn.  Anim. 
in  Univ.  Oxon.  Socii, — An.  Dom.  1674. 
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Carbone,  aut  ferro  ignitis,  neque  radiis  folaribus, 
fpeculi  uftorii  ope  colleflis,  accendi  poteft ; ut 
minime  jam  dubitandum  fit,  quin  parti'culae  quae- 
dam  aereae,  ad  ignem  excitandum  omnino  requi- 
runtur.  P.  12. 

(C)  At  non  eft  exiftimandum,  pabulum  igneo- 
aereum  ipfum  aerem  efte,  fed  tantum  partem  ejus 
magis  aftivam  fubtilemque;  quippe  lucerna,  vitro 
inclufa,  expirat,  cum  tamen  copia  aeris,  fads  am- 
pla,  in  eodem  continetur.  P.  12. 

Quippe  annotare  eft,  nitrum  fulphuri  ad- 
mixtum,  in  vitro  acre  vacuo,  item  fubter  aquas, 
fatis  prompte  deflagrare;  uti  fequenti  experimento 
conftabit. — Nempe  pulvis  pyrius,  minutiflime  tri- 
ms cum  aquae  tantillo,  in  maflam  duriufculam 
redigatur,  qua  tubulus  quivis,  cujus  altera  extre- 
mitas  obturata  eft,  denfe  impleatur,  materiam 
fubinde  cum  bacillo  fortiter  impellendo ; dein 
pulvis  ifte  pyrius  in  extremitate  tubuli  aperta  ac- 
cendatur,  tubulufque  inverfus  aquae  immergatur, 
ibidemque  detineatur;  ita  pulvis  pyrius,  ad  to- 
talem  fui  abfumptionem,  fubter  aquas  deflagrabit. 
Quinetiam  pulvis  ifte,  modo  praediflo  difpofitus, 
in  vitro  acre  vacuo,  ardebit,  cum  tamen  ignes  alii 

ob 


( 33  ) 


pb  pabulum  aeris  fubclu6lum  mox  extinguuntur : 
indicio  fatis  manif’efto,  fal  nitrum  particulas  igneo- 
aercas,  ad  flammam  conflandam  requifitas,  in  fe 
contincre;  ita  ut  ad  ejus  deflagrationem,  particulas 
igneas  ab  acre  fuppeditari,  minime  opus  fit.  P.  13, 
Ad  materiiE  cujufque  fulpbureae  accen- 
fionem,  requiritur,  ut  particulae  igneo  aereae  ab 
acre,  aut  a nitro,  ei  prius  admixto,  fuppediteiitur: 
quae  caufa  eft,  quod  fulphur,  in  loco  acre  vacuo, 
flammam  non  concipiet,  nifi  nitrum  ei  admixtum 
fuerit.  E contra,  vero,  ad  nitri  accenfionem  non 
eft  opus,  ut  particulae  igneo-aereae  ab  extra  fug- 
gerantur,  utpote  quod  in  locis,  a quibus  aer 
praecluditur,  fatis  prompte  deflagrabit;  verum,  ad 

I 

ejus  accenfionem,  omnino  requiritur,  ut  materia 
aliqua  fulphurea  ei  admifeeatur.  P.  15. 

C^)  Et  hinc  eft,  quod  flamma  nitri  valde  di- 
verfa  fit  ab  ea,  que  a materia  quavis  fulphurea 
:deflagrante,  excitatur;  quippe  materia  fulphurea 
particulis  igneo-aercis  ab  aere  fuggeftis,  nitrum 
autem  particulis  igneo-aereis,  in  ipfo  confertim 
agglomeratis,  agmineque  denfiflimo  erumpentibus 
deflagrat;  unde  fit,  quod  flamma  nitri  maxime 
impetuofa  fit,  P,  16. 


C 
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(G)  Si  ad  flammae  naturam  ferio  attendamus, 
et  nobifclim  cogitemus,  qualem  demum  muta- 
tionem  particulae  igncae  fubeunt,  dum  eoedem 
accenduntur,  nihil  aliud  certe  concipere  poffumus, 
quam  particularum  ignearumaccenfionem,  in  niotu 
earum  perniciffimo,  confiftere.  P.  25. 

(H)  Si  nitrum  in  crucibulum  ignitum  immit- 
tatur,  idem  mox  liquabitiir,  non  vero  flammam 
concipiet;  cum  tamen  oleum  crucibulo  di6lo  in- 
je£lum,  ftatim  accendetur.  Quod  vero  particulae 
igneae,  in  crucibulo  ignito  agglomeratae,  indolis 
nitro-falinae  fint,  indicio  eft,  quod  materia  quaevis 
fulphurea,  crucibulo  difto  injecla,  a particulis 
iifdem  accenditur;  particulae  autem  fulphureae  non, 
nifi  particularum  nitro-aerearum  ope,  in  motum 
velociflimum  igneumque,  fufcitantur.  P.  26. 

(I)  Neque  illud  praetereundum  eft,  quod  an- 
timonium,  radiis  folaribus  calcinatum,  baud  parum 
in  pondere  augeturj  uti  experientia  compertum 
*eft;  quippe  vix  concipi  poteft  unde  augmentum 
illud  antimonii,  nifi  a particulis  nitro-aereis  ig- 
*heifque  ei,  inter  calcinandum  infixis,  procedat. 
P.  28)' — 9. 

(K)  Sed  infuper  alimentum  particulis  falino-fiil- 
7 phureis 
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phureis  refertum;  hinc  ea,  quae  fale  volatili  ful- 
phure  que  copiofo  conftant,  vires  laboribus  diu- 
turnis  attritas  reficiendo,  praecipue  idonea  funt. 
P.  30. 

‘ (L)  In  fulphuris  deflagratione  (dum,  viz. 
particulae  ejus  fulphureae  et  nitro-aereae  mutuo  fe 
motu  igneo  exagitantj  particulae  fulphuris  falinae, 
particulis  ejus  fiilphureis  adhaerentes,  crebris  par,- 
ticularum  nitro-aerearum  iQibus,  verberantur,  at- 
teruntur,  comminuunturque;  ita  ut  particulae  eae 
falinae,  faepius  attritae  et  contufae,  tandem  inftar 
gladiolorum  exacuantur,  et  infuper  adeo  attenu- 
entur,  ut  eaedem  a rigidis  folidifque,  in  flexiles 
fluidafque  convertantur.  Particulae,  vero,  ful- 
phuris falinae,  quae  antea  indolis  fixae  fuerant,  poll 
quam  ita  exacuuntur,  et  ad  fluorem  perducuntur, 
in  liquorem  aereum  acidumque  convertuntur,  fpi- 
ritumque  fulphuris  vulgarem,  uti  verifimile  eft, 
conftituunt.  P.  34. 

Nimirum  fpiritus  nitro-aereus,  cum  ful- 
phure  metallico  marcliafitarum  iftarum  effervef- 
cens,  partem  earum  fixiorem  in  liquorem  acidum 
convertit,  qui  mox,  ab  ortu  fuo,  particulas  rae- 
tallicas  lapidis  didi  adoritur  evocatque,  tandcm- 

C 2 que 
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que  Gum  iifdem  in  vitriolum  coalefcit.  P.  39 — 


40. 

Hue  etiam  fpeftat,  quod  vina  aut  cere- 
vifia  generolior,  radiis  folaribus  diu  expofita, 

V 

aut  in  loco  calido  detenta,  proceflu  temporis  in 
acetum  commigrant:  nempe  particulae  nitro-aercse, 
a radiis  folaribus,  aut  ab  igne,  liquoribus  iftis 
communicatse,  (etenim  alibi  oftenfurus  fum,  ca- 
lorem  quemeunque  a partiGulis  nitro-aereis,  in 
raotu  pofitis,  provenire)  cum  particulis  liquorum 
eorum  falino-fulphureis  elfervefcunt;  unde  fit, 
quod  particulae  falinae,  particularum  nitro-aerea- 
rum  aQione  exacuantur,  inque  falia  acida  con- 
vertantur.  c P.  41. 

(o)  Quoad  dilferentiam  'liquorum  acidorum, 
earn  a diverfitate  falium,  c quibus  iidem  conftitu- 
untur,  procedere,  putandum  eft,  uti  etiam  ex  eo, 
quod  falia  fixa  nunc  magis,  nunc  vero  minus,  a 
fpiritu  nitro-aereo,  atterantu'r  exacuanturque : et 
tamen  inter  falia  acida  quaecunque,  affinitas  magna 
* eft-  et  fimilitudo ; inque  iis  omnibus  particulae 
nitro-aereae  igneaeque,  veluti  in  fubjefto  idoneo, 
hofpitantur.  P.  44.  , 

Succus  ex  vegetabilibus  expreflus,  veluti 

. muftum 
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muftum  vini,  aut  pomacei,  idque  genus  alia,  ope 

particularum  nitro-aerearum  fulphurearumque  fibi 

innatarum,  efFervefcunt.  P.  6o. 

/ 

(QJ  Hinc  ea,  quae  fpiritum  nitro-aereum  ex- 
cludunt,  res  a corruptione’  vindicant;  uti  etiam 
carnes  butyro  coopertae,  a putredine  diu  prae- 
ferventur ; item  ferrum,  oleo  illitum,  rubigine  non 
corrodatur.  P.  62. 


»■ 
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sect/  IVi 

0/  thd  Analogy  letwetn  Respiration  and 

. iji  . CoMBUSTIONt 

From  what  we  have  already  extra 6led  from 
the  works  of  our  ingenious  Author,  the  reader 
will  clearly  perceive,  that  he  was  acquainted  with 
an  aflive  principle,  conftantly  prefent  in  the  at- 
mofphere,  and  which  was  neceff'ary  to  the  main- 
tenance of  flame.  Here  he  enters  more  deeply 
into  the  fubjeft;  and  by  a fet  of  beautiful  expe- 
riments,  not  only  proves  it  beyond  a doubt,  but 
alfo  unequivocally  fhews,  that  the  fame  aerial 
matter  is  confumed,  both  by  refpiration  and  com- 
buftion.  Thefe  experiments  are  inftituted,  chiefly, 
with  a view  of  proving,  that  the  elafticity  of  at- 
mofpheric  air,  in  part,  depends  upon  the  nitro- 
aerial  particles. 

/ If  a cupping  glafs  be  applied  to  the  fkin, 

a partial  vacuum  will  be  formed,  as  foon  as  the 

flame 
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flame  is  extinguifhed;  hence  the  fliin  will  rife  into 
the  glafs,  on  account  of  the  preflure  of  the  fur- 
rounding'air.  What  is  the  caufe  of  this,  fays 
Mayow,  or  whence  does  it  happen,  that  thefe  cir- 
cumftances  are  produced  ? (^)It  is  very  probable, 
that  the  air  is  clofely  united  to  the  flame,  being 
taken  up  by  it,  as  a pabulum;  fo  that  there  is  not 
the  fmalleft  portion  of  flame,  in  which  there  does 
not  exifl  fome  portion  of  air.  Hence  we  may 
conclude,  that  the  vacuum  is  formed,  becaufe  the 
air  is  deprived  of  its  fire -air  particles,  by  the  com- 
buftion;  as  is  more  clearly  proved  by  the  following 
experiments. 

(^)  Let  a lighted  candle  be  fo  placed,  in  waters 
that  the  wick  fhall  rife  about  fix  fingers  breadth 
above  the  furface;  a glafs  velfel  is  then  to  be  in- 
verted over  it,  as  is  fliewn  in  Fig.  i.  Care  mull 
be  taken,  at  the  fame  time,  that  the  water  be  of 
the  fame  level,  within  and  without,  by  means  of 
a fyphon,  the  one  leg  of  which  is  previoufly  placed 
within  the  inverted  glafs,:  this  will  let  out  the  air^ 
as  it  is  comprefled  by  the  immerfion  of  the  velfel. 
The  fyphon  is  then  to  be  withdrawn,  left  after- 
wards the  external  air  fhould  rulh  in.  In  a fliort 

C 4 time 
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time  you  will  perceive,  while  the  candle  is  yet 

burning,  the  water  rifing  into  the  inverted  vefTel. 

He  will  not  deny,  but  that  the  afcent  of  the  water 

may  be,  in  part,  owing  to  the  included  air  being 

lefs  rarified  and  agitated,  at  the  moment  the  candle^ 

is  going  out.  It  is  by  no  means  owing  to  this 

1 

caufe  alone;  but  it  is  produced  by  the  combuftion 
of  the  candle  deftroying  the  nitro-aerial  and  elaftic 
particles  of  the  air,  fo  that  it  is  no  longer  able  to 
refifl  the  prefTure  of  the  atmofphere.  Left  any. 
one  fhoLild  with-hold  his  affent  to  the  inference, 
drawn  from  the  above  experiment,  he  iiiftitutcs! 
another,  that  no  doubt  may  remain,  as  to  the  faft 
he  wifhes  to  eftablifh.  " 

(®)  Let  a piece  of  camphor,  with  fome  tinder 
dipt  in  melted  fulphtir,  be  fufpended  in  a large 
glafs  veffel,  inverted,  as  is  feen  in  Fig.  i.  The 
veffel  is  to  be  immerfed,  ten  fingers  breadth,  in 
the  water,  which  is  to  be  brought  to  the  fame  level, 
both  within  and  without,  by  the  means  already 
defcribed.  That  the  view,  however,  may  be  more 
diftinft,  fome  w^ater  may  be  taken  out  of  the  ex-, 
ternal  veffel.  Let  the  height  of  the  w^ater,  in  the 
inverted  glafs,  be  marked,  by  palling  bits  of  paper 

againft 
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againft  its  fide.  After  thefe  preparations,  let  the 
combiiftible  matter  be  fired,  by  a burning  lens. 
The  water,  at  firft,  will  be  depreffed  by  the  rare- 
fa6lion  of  the  air.  When  the  combuftion,  how- 
ever, has  ceafed,  and  the  apparatus  cooled,  you 
will  find  the  water  to  have  rifen  above  its  priftine 
height.  After  the  fmoke  was  diffipated,  he  at-  • 
tempted  to  fire,  by  the  lens,  a portion  of  the  cam- 
phor, which  had  not  been  deflroyed  by  the  com- 
' bullion;  but  the  experiment  did  not  fucceed  : a 
fufficient  proof,  that  the  air  was  deprived  of  its 
fire-air  particles,  by  the  combuftion;  fo  that  it  was 

no  longer  able  to  fupport  that  procefs.  This  was 

« 

furely  a rigorous  experiment,  and  proved  incon- 
teftibly,  that  the  atmofphere  was  compofed  of  two 
kinds  of  air,  the  one  fit  to  fupport  flame,  the 
other  intirely  deftru8:ive  of  it.  The  diminution 
that  took  place,  in  confequence  of  the  abforption 
and  condenfation  of  the  fire -air,  made  Mayow 
imagine,  that  the  elafticity  of  the  air  depended 
upon  the  prefence  of  that  gas.  He  was  unwilling, 
however,  to  yield  implicit  affent  to  this  opinion, 
apparently  founded  upon  fa£l,  as  we  fliall  fee  in 
the  fequel.  It  was  his  opinion,  as  has  been  al- 
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ready  ftated,  that  the  fame  elafUc,  and  fire -air  par- 
ticles, were  fubfervient  to  the  purpofes  of  refpi- 
ration  and  combuftion.  To  determine  this  point, 
the  following  experiments  were  made. 

Let  a moiftened  bladder  be  tied  over  the 
mouth  of  a circular  glafs  veffel;  then  let  another, 
containing  a moufe,  be  applied  tight  to  the  bladder, 
as  is  feen  in  Fig.  2.  The  edge  of  the  veffel  will 
fliortly  be  feen  to  adhere  firmly  to  the  bladder, 
and  the  bladder  itfelf  will  rife  into  the  cavity  of 
the  glafs,  in  the  fame  manner  as  if  a cupping  glafs 
had  been  ufed,  with  a burning  body  in  it;  and  this 
will  take  place  while  the  animal  is  breathing ; hence 
an  animal  may  be  ufed,  inftead  of'  flame,  in  the 
operation  of  cupping.  From  this  it  appears,  that 
the  air  is  deprived  of  its  elafticity  by  the  refpi- 
ration  of  animals.  Not  content^  however,  with 
merely  fhewing,  that  one  part  of  the  air  is  con- 
fumed  by  refpiration,  he  inflitutes  another  ex- 
periment, to  determine  how  much  the  air  is  di- 
minifhed. 

(F)  Let  an  animal,  confined  in  a cage,  be 
fufpended  in  a glafs  cucurbit,  in  a fimilar  manner 
as  the  fmall  jar  is  in  Fig.  4.  The  cucurbit  is 

then 
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then  to  be  inverted  over  water,  which  is  to  be 
made  to  afcend  into  the  glafs,  by  means  of  the 
fyphon.  Some  of  the  external  water  is  then  to 
be  taken  out,  that  we  may  have  a more  diftinfl 
view;  and  the  height  of  the  water,  within  the  glafs, 
is  then  to-be  marked,  by  flips  of  paper  affixed  to 
its  fides.  In  a fhort  time  you  will  fee  the  water 
gradually  rifing,  within  the  glafs,  although  it  fliould 
feem,  that  a contrary  effeft  would  be  produced  by 
the  heat  and  exhalations  from  the  animal:  and 
from  experiments  made  with  various  animals,  I 
have  difcovered,  that  the  air  is  diminiflied  one- 
fourteenth  by  refpiration. 

(G)  From  what  has  been  fliewn,  it  evidently 
appears,  that  the  refpiration  of  animals  exhaufts 
the  air  of  certain  vital  and  elaftic  particles;  fo 
that  we  can  no  longer  doubt,  that  fomething  from 
the  air,  abfolutely  neceflary  to  life,  is  taken  into 
the  blood  by  refpiration.  It  is  manifeft  too,  that 
the  air  is  deprived  of  -its  elaftic  power,  by  the  re- 
fpiration of  animals,  in  a flmilar  manner  as  by 
combuftion;  and  indeed  it  is  rational  to  believe, 
that  thefe  two  procefles  deprive  the  air  of  the 
fame  particles,  as  the  following  experiment  de- 
cidedly proves. 
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Let  an  animal  be  enclofed,  with  a burn- 
ing candle,  in  a glafs,  inverted  over  water.  In  a 

t 

Ihort  time,  the  candle  will  be  extinguifhed,  nor 
will  the  animal  long  furvive;  for  I have  found, 
that  the  animal  will  not  live  much  above  half  the 
time  that  it  would  have  done,  had  it  been  confined 
without  the  candle.  Left  any  fufpicion  fliould  be 
entertained,  that  the  animal  was  fuffocated  by  the 
fumes  of  the  candle,  he  made  the  experiment  with 
fpirit  of  wine;  the  animal  therefore  could  not 
haVe  died  from  that  caufe.  Since  then  the  air  in- 
cluded in  the  glafs,  is  deprived,  in  part,  of  the 
nitro-aerial  particles,  by  the  burning  of  the  candle, 
it  could  not  be  long  of  ufe  to  the  refpiration  of 
the  animal;  hence  not  only  the  candle,  but  alfo 
the  life  of  the  animal,  will  be  ftiortly  extinguifhed, 
from  the  defeat  of  nitro-aerial  particles.  He  fays, 
the  animal  furvives  the  flame,  becaufe  the  candle 
requires  a continual  and  rapid  fupply  of  nitro- 
aerial  particles,  to  fupport  combuftion. 
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SECT.  V. 

Of  the  different  Gafes  Mayow  met  with  in  his 
Experiments. 


Before  we  proceed  to  lay  Before  the  reader, 
Mayow’s  application  of  the  fire-air  particles  to  the 
purpofes  of  the  animal  oeconomy,  it  may  not  be 
improper  to  enquire,  how  far  he  was  acquainted 
with  the  other  kinds  of  air.  The  reader  mult 
not  expeft  to  find  accuracy  of  diftindion  between 
the  airs,  by  Mayow  ; but  he  will  perceive  the 
fame  acutenefs  of  obfervation,  and  quicknefs  of 
thought.  His  mind  being  wholly  engaged  with  the 
difcovery  of  fire -air,  and  his  thoughts  entirely 
occupied  with  the  wide  extent  of  its  influence,  he 
did  not  pay  much  attention  to  the  other  gafes 
which  efcaped,  during  his  chemical  operations. 
He,  however,  colletled  different  kinds  of  unrefpi- 
rable  airs,  and  proved  by  experiment,  that  they 
were  unfit  to  fupport  life,  and  that  the  fire-air 
particles  were  alone  adapted  to  that  purpofe.  He 

had 
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had  to  invent,  too,  a method  for  transferring  air, 
from  one  vefl’el  to  another,  which,  like  the  egg  of 
Columbus,  appears  fimple  and  obvious,  after  it  is 
explained ; but  before  explanation,  required  inge- 
nuity, thought,  and  refleflion.  To  be  fenfible  of 
the  merit  of  the  following  contrivances,  fays 
Dr.  Beddoes,  we  have  only  to  recollefl,  how  dif- 
ficult  it  mult  have  appeared,  before  a living  philo- 
fopher,  of  whom  this  country  has  juft  reafonto  be 
proud,  a fecond  time  taught  us  the  art,  to  con- 
fine, divide,  remove  from  vefl'el  to  veflel,  exa- 
mine, and  manage  at  pleafure,  fugitive,  incoer- 
cible,  and  impalpable  fluids,  like  that  which  we 
breathe*.  Mayow  fully  exhibits  this  ingenious  in- 
vention, in  his  enquiry,  and  difplays  a mind,  ar- 
dent, fagacious,  and  obfervant. 

(1)1  attempted  to  fire,  fays  Mayow,  com- 
buftible  matter,  under  a glafs,  in  which  an  animal 
had  died ; but  the  experiment  failed  : theretore  it 
is  probable,  that  the  fame  air  which  is  unfit  for 
refpiration,  will  not  fupport  combuftion.  Mayow 
learnt,  from  his  experiments,  that  the  air,  deprived 

of 


* Honorable  H.  Cavendifli’s  Exp.  on  Faflitious  Air. 
Pb.  Tranf.  Ivi.  p.  142  and  the  plate. 
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of  fire -air  particles,  become  lighter*;  (k)  For,  he 
obferves,  if  a moufe,  or  a bird,  be  placed  in  the 
fuperior  part  of  the  glafs,  it  will  die  fooner,  and 
the  water  will  not  rife  fo  high,  as  if  the  animal  had 
been  fituated  lower.  This  is  more  manifeft,  if  two 
animals  be  ufed ; for  the  one  at  the  bottom  of  the 
glafs  will  fnrvive  the  one  at  the  fuperior  part. 
(L)From  thefe  faffs  we  may  be  allowed  to  imagine, 
that  the’ air  thrown  out  from  the  lungs  becomes 
lighter,  becaufe  it  is  deprived  of  nitro-aerial  par- 
ticles, and  therefore  afcends  to  the  top  of  the 
glafs.  The  fame  exaftly  happens  with  refpeQ;  to 
a burning  body;  ('^)For  if  a glafs  cucurbit  be 
inverted,  and  fufpended  in  the  air,  and  a candle 
be  held  up  under  it,  it  will,  in  a fliort  time,  be  ex- 
tinguifhed;  for  the  air  contained  in  the  glafs,  be- 
ing made  unfit  to  fupport  flame,  by  the  combuf- 
tion  of  the  candle,  and  being,  by  the  fame  means, 

rendered 

* Oxygen  is  more  ponderous  than  the  air  of  the  atmo- 
fphere ; the  cubic  foot  of  atmofpherical  air  wighing  720 
grains,  while  tlie  cubic  foot  of  purer  air  weighs  765 — 
Chaptal’s  Elem.  of  Chem.  Vol.  p.  1 20.  According  to 

Mr.  Kirwan,  the  weight  of  oxygen,  to  that  of  common  air, 
is  as  1103  to  1000  nearly. — Eflay  on  Phlogiflon,  p.  13. 
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rendered  lighter  than  common  air,  the  furrounding 
atmofphere  prcfTcs  upon  it  on  all  fides,  and  pre- 
vents it  from  defcending  in  the  glafs. 

Mayow,  then,  here  met  with  what  \cc  now 
term  azot,  and  diftinguiflied  it  by  the  only  two 
properties  by'  which  we  noAv  dilliftinguifii  it, 
viz.  its  being  unfit  for  refpiration  and  combuf- 
tion.  He  was  not  aware,  that  in  refpiration 
and  combuftion,  the  carbonic  acid  gas  is  given 
out.  The  chemical  reader  well  knows,  that 
this  gas  is  heavier  than  common  air*;  but 
that  a confiderable  quantity  of  caloric  being  dif- 
engaged,  both  by  the  animals  and  burning  bodies, 
the  carbonic  acid  is  rendered  lighter,  and  confe- 
quently  afcends.  Mayow  did  a great  deal,  in  thus 
decompofing  atmofpheric  air,  and  diftinguifliing 
between  the  fire-air  particles  and  azot;  it  was 
enough  for  him  to  have  flrewn,  that  only  one  part 
of  the  air  fupported  life  and  combuftion.  He 
admires  the  wifdom  of  Providence,  in  thus  carry- 
ing 

* The  weight  of  fixed  air,  procured  from  calcareous 
fpar,  by  muriatic  acid,  is  to  that  of  common  air,  as  1500 
to  1000;  and  that  of  azot,  is  as  985  to  1000. — Kirwan,  p. 
15—17. 


( 49  ) 

) 

ing  off  from  the  earth,  air  unfit  for  the  purpofes 
of  life.  How  much  more  would  he  have  praifed 
the  benevolence  of  the  Deity,  had  he  known,  that 
carbonic  acid  is  of  greater  fpecific  gravity  than 
atmofpheric  air;  but  to  remedy  the  evil  that  would 
arife  to  animal  life,  from  its  accumulation,  it  is 
made  the  food  of  plants,  and  is  readily  abforbed 
by  uatei,  to  which,  no  doubt,  the  agitation  of 
tempeftuous  weather  greatly  contributes.  Mayow 
maintained,  that  the  elafticity  of  the  air  depended, 
in  a great  meafure,  on  the  fire-air  particles.  He 
entertained,  however,  much  doubt  upon  this  fub- 
jc6i;;  and  did  not  deny,  that  air,  deprived  of  fire- 
air  pai  tides,  was  alfo  elaftic.  There  is  fomething 
elfe  then  necefiary  to  produce  this  effed.  It  isj 
therefore,  very  probable,  he  fays,  that  a fubtile 
atlive  matter,  being  interfperfed  between  the  par- 
ticles of  the  air,  and  conftantly  keeping  them  in 
motion,  not  a little  conduces  to  the  expanfive 
power  of  air;  and  by  this  means,  it  would  ap- 
pear,  that  the  elaftic  force  of  the  air  is  caufed  from 
the  application  of  heat.  The  following  experi- 
ment was  made  to  determine,  how  this  elafticity  was 
diminifhed. 


D 
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(N)  Let  a flick,  equal  in  length  to  the  wideft 

t 

part  of  a glafs  cucurbit,  be  placed  within  it,  fo 
that  its  extremities  may  reft  upon  the  fides,  as  is 

i 

feen  in  Fig.  4.  From  this  tranfverfe  flick,  fuf- 
pend  a glazed  earthen-ware  veffel,  capable  of  con- 
taining about'  four  ounces,  half  full  of  nitrous 
acid.  Throw  acrofs  the  flick,  direflly  over  the 
veffel  containing  the  acid,  pieces  of  iron,  tied  to 
a cord,  the  other  end  of  which  mull  be  fuffi- 
ciently  long  to  come  out  from  under  the  cucurbit. 
The  orifice  of  the  inverted  cucurbit  is  to  be  im- 
merfed  about  five  fingers  breadth  below  the  water. 
After  the  water  is  raifed  in  the  cucurbit,  by  the 
fyphon,  fome  is  to  be  taken  from  the  outer  veffel, 
until  that  within  Hand  about  three  fingers  breadth 
higher.  Let  every  thing  remain  thus,  till  the 
included  air,  heated  by  the  hands,  return  to  its 
former  flate;  the  height  is  then  to  be  marked  with 
ftrips  of  paper.  The  pieces  of  iron  are  then  let 
down  into  the  acid,  by  means  of  the  cord.  A 
violent  ebullition  with  heat  will  immediately  take 
place,  and  the  water  will  be  depreffed  by  the  dif- 
engaged  gas.  In  about  twenty  minutes,  or  rather 
when  the  water  has  been  depreffed  about  three 

fingers 
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fingers  breadth  by  the  gas,  the  pieces  of  iron  are 
to  be  raifed  from  the  acid;  you  will  then  foon 
fee  the  water  rifing  gradually  in  the  glafs;  and  in 
an  hour  or  fo,  it  will  be  elevated  far  above  the 

height  marked  by  the  ftrips  of  paper,  fo  that  one- 

• 

fourth  of  the  fpace,  hitherto  occupied  by  the  air, 
will  now  be  filled  by  the^  water;  and  indeed,  in 
no  long  time,  the  water  thus  raifed,  will  defcend 
to  its  former  level  ‘ I fufpefl  fome  miftake 
here,  fays  Dr.  Beddoes;  the  author  fays  nothing 
more  of  this  ftrange  new  deprefiion  of  the  water; 
how  can  any  air  be  generated  in  thefe  circum- 
ftances  ? Did  one  of  the  pieces  of  iron,  at  any 
time  come  off  the  bunch,  and  remain  behind  in 
the  acid  ? I wifli  the  palfage  were  out  of  the  book; 
or  at  lead,  that  any  one  would  explain  it  to  me^’ 
It  does  not  appear  difficult  of  explanation;  it  is 
well  known,  that  oxygen  unites  with  azot  in  va- 
rious proportions,  forming  the  nitrous  oxyds. 
During  the  folution  of  metals  in  the  nitrous  acid, 
as  the  oxygen  is  robbed  from  the  acid,  a gas  is 
generated,  which  is  fometimes  azot  or  nitrous  air, 
with  different  proportions  of  oxygen ; for  it  is 
not  the  fame  quantity  of  oxygen  which  unites 

D 2 with 
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with  azot  to  form  nitrous  air;  and  in  proportion 
to  the  quantity  of  oxygen,  fo  is  its  abforption  by 
the  water  more  or  lefs  rapid.  In  this  way,  we 
may  eafily  account  for  the  new  depreffion  of  the 
water.  After  the  pieces  of  iron  were  withdrawn, 
fome  portion  of  the  acid  would  remain  adhering 
to  them,  by  which  azot,  or  nitrous  gas,  with  a 
fmall  proportion  of  oxygen,  would  be  difengaged ; 
thefe  were  not  abforbed  by  the  water,  and  the 
air  could  not  be  again  diminilhed  in  bulk,  becaufe 
the  oxygen  had  already  been  exhaufled  by  the 
nitrous  gas  firft  difengaged,  and  we  know  too, 
that  nitrous  gas  is  not  rapidly  abforbed  by  water ; 
hence  it  mull  have  fuffered  a new  depreffion  from 
the  difengaged  gas.  It  is  evident,  that  in  this  cx- 
' periment,  Mayow  procured  nitrous  air;  and  it  is 

I 

rather  curious,  he  does  not  mention  the  turbid 
fumes  which  it  produces  in  its  union  with  fire-air 
particles.  This  appearance,  as  far  as  we  know, 
was  firft  mentioned  by  Dr.  Hales,  who  procured 
nitrous  air  from  W alton  pyrites  and  fteel  filings, 
Y/ith  the  nitrous  acid.* 

If 


* Vide  Statical  E%s,  Vol.  II.  p.  280. 
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If  the  pieces  of  iron  be  let  down  a fecond 
and  a third  time  into  the  acid,  frefh  gas  will  be 
difengaged,  but  the  water  will  not  rife,  as  in  the 
firft  cafe.  His  method  of  explaining  the  rife  of 
the  water  deferves  attention,  nptwithftanding  that 
it  is  a little  confufed,  from  the  want  of  diftinH 
ideas,  with  refpefl;  to  the  tranfition  of  bodies,  from 
the  aeriform  to  the  folid  Hate.  The  effervef- 
cing  particles,  he  obferves,  produced  in  the  firft 
ebullition,  being  mixed  with  the  particles  of  the 
air,  deftroy  them;  hence  the  water  not  only  rofe 
into  the  fpace  left  by  the  condenfed  gafes,  but 
alfo  into  that  which  the  deftroyed  air  formerly 
occupied  : but  when  the  air  in  the  glafs  was  in  a 
great  part  deftroyed  by  the  firft  fermentation,  or 
rather  had  its  elafticity  as  much  as  poffible  di- 
miniflied,  it  happened,  that  after  the  gas  was 
difengaged  a fecond  time,  the  water  would  not  rife 
into  the  glafs,  as  in  the  firft  inftance,  except  as 
far  as  the  generated  gas  was  condenfed.  We  may 
here  perceive,  that  Mayow  makes  a diftinftion 
between  the  diminution  of  the  air’s  elafticity  by 
the  gas,  and  the  condenfation  of  the  gas  itfelf. 
In  the  ftrft  ipftanccj  therefore,  the  water  would 
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rife  from  two  caufes,  viz.  the  lofs  of  elafticity 
in  the  air,  and  the  condenfation  of  the  gas;  but 
in  the  fecond  cafe,  when  the  elafticity  had  been 
already  deftroyed  by  the  gas  previoufly  generated, 
the  rife  of  the  water  could  be  only  attributed  to 
the  condenfation  of  the  nitrous  air.  Such  is  the 
manner  in  which  Mayow  accounted  for  this  ex- 
traordinary phsenomenon,  which  paft  unnoticed, 

, ' and  negleded  for  more  than  half  a century,*  when 
it  was  obferved  by  Dr.  Hales,  who  although  he 
quotes  Mayow  on  refpiration,  took  no  notice  of 
this  curious  circumftance.  In  the  difengagement 
of  airs,  from  Mayow’s  elfervefcing  mixtures,  he 
obferved,  that  the  water  fometimes  did  not  rife 
again,  after  its  deprefiion.  He  accounts  for  this 
in  the  following  manner  : (?)  When  the  difengaged 
gafes  occupy  more  fpace  than  is  relinquifhed  by 
' the  loft  air,  then,  although  the  elaftic  power  of 
the  air  be  diminilhed,  that  circumftance  will  not 
take  place  : hence  when  gafes  are  procured  from 
the  nitrous  acid  and  a fixed  fait  (carbonic  acid 

gas) 


* The  Vice-Chancellor’s  Imprimatur  for  Mayow’s 
Tra61s,  is  dated  1673,  Sir  I.  Newton’s,  as  P.  R.  S.  for 
Hales’s  ill  Vol.  in  1726 — 37. 
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gas)  and  from  fiilphuric  acid  and  iron  (hydrogen 
gas),  in  the  manner  already  defcribed,  the  water 
will  not  rife  above  its  priftine  height.  When 
Mayow  found,  that  part  of  the  air  could  thus  be 
condenfed,  and  as  it  were  loft,  he  fet  on  foot  an 
enquiry,  to  difcover  whether  air  could  be  ge- 
nerated anew.  During  this  inveftigation,  he  col- 
k£led  various  gafes,  with  which  he  made  feveral 
trials,  with  refpeS;  to  their  fitnefs  for  refpiration 
and  combuftion.  In  the  following  experiment, 
the  reader  will  perceive,  that  he  procured  nitrous 
air  in  a feparate  ftate. 

(QJ  Place  equal  parts  of  nitrous  acid  and 
water  in  a large  glafs,  then  plunge  into  it  a fmall 
glafs  goblet,  till  it  be  quite  full,  and  after  having 
introduced  into  its  mouth  two  or  three  iron  glo- 
bules, invert  it  on  the  bottom  of  the  other  veflel, 
as  is  feen  in  Fig.  3,  taking  care  to  prevent  the 
globules  from  falling  out,  by  applying  the  finger 
to  the  orifice.  In  a fliort  time,  the  acid  will  cor- 
rode the  iron,  and  raife  an  effervefcence;  vapours, 
in  the  form  of  bubbles,  will  afeend  to  the  top  of 
the  glafs,  and  there  conftitute  a gas,  by  which  the 
water  will  be  gradually  depreffed.  After  the  glafs 
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has  been  filled  with  the  gas,  the  iron  is  to  be 
withdrawn,  taking  care  that  the  orifice  of  the  glafs 
does  not  rife  above  the  furface  of  the  fluid.  We 
fliall  foon  fee  the  gas  becoming  gradually  con- 
denfed,  and  the  liquor  rifing  into  its  place.  About 
one-fourth  of  the  gas'  will  remain  in  the  glafs, 
which  cannot  be  condenfed  by  the  fevereft  cold. 
Some  condenfation  would,  no  doubt,  take  place, 
after  the  heat  was  diflipated,  which  was  generated 
during  the  effervefcence;  but  the  difappearance  of 
the  nitrous  air,  is  to  be  wholly  attributed  to  its 
abforption  by  the  nitrous  acid  and  water. 

(^)  If  in  the  place  of  the  nitrous,  we  ufe  the 
vitriolic  acid,  mixed  with  water,  or  if  the  effervef- 
cenc^  produced,  as  in  the  latt  experiment,  be  very 
flow,  or  if  the  globules  of  iron  be  allowed  to  re- 
main a day  or  two  in  the  glafs,  the  gas  generated 
in  this  way  will  fuffer  no  condenfation.  The 
reader  will  perceive,  that  hydrogen  was  procured 
in  the  firfl;  inftance,  which  we  know  is  not  ab- 
forbed;  and  in  the  two  lafl:  cafes,  the  liquor,  on 
account  of  the  nitrous  air  paffing  flowly  through 
k,  would  become  faturated,  and  no  diminutioii 
would  take  place  in  that  which  rofe  to  the  top  of 

the 
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the  glafs : fome  azot,  too,  would  undoubtedly  be 
difengaged.  It  is  difficult  to  fay,  obferves  Mayow, 
whether  this  gas  be  really  air  or  not ; but  it  is 
evident,  from  the  following  experiment,  that  it 
is  equally  capable  of  expanfion. 

(s)Take  a glafs  tube,  of  the  (ize  of  a goofe 
quill,  ^and  about  four  fingers  breadth  long,  her- 
metically fealed  at  one  end ; let  fall  into  it  a drop 
of  water,  and  note  down  the  fpace  occupied  by 
the  drop,  upon  paper  pafted  on  the  outfide  ; then 
let  fall  fome  more  drops,  noting  down  the  height ; 
and  fo  on.  The  open  extremity  of  the  tube  is 
then  to  be  clofely  cemented,  into  the  orifice  of 
another  glafs,  perforated  at  both  ends,  as  is  feen 
in  Fig.  5.  The  tube  and  glafs  veffel  are  then  to 
be  filled  with  water,  and  inverted  in  another, 
containing  the  fame  fluid.  The  gas  is  then  to  be 
transferred  into  this  apparatus,  in  the  following 
manner : CT)  Let  a fmall  veffel,  filled  with  water, 
be  introduced  under  the  orifice  of  the  other,  con- 
taining the  gas,  and  be  thus  removed  to  the  ap- 
paratus, containing  the  veffel  and  tube;  then, 
bring  the  mouth  of  the  glafs,  filled  with  the  gas,’ 
to  the  orifice  of  the  one  filled  with  water,  and  in- 
cline 
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dine  the  former  in  fuch  a manner,  that  the  gas 
may  pafs  into  the  latter,  which  may  be  thus  filled 
with  gas,  although  a fmall  quantity  will  fuffice  for 
our  purpofe.  The  veffel  and  tube  containing  the 
gas,  are  then  to  be  placed  in  Boyle’s  air-pump, 
by  introducing  under  it  a veffel,  fufficiently  large 
to  receive  its  orifice.  (^)When  the  apparatus  was 
thus  adjufled,  he  found,  by  exhaufting  the  air- 
pump,  that  the  gas  expanded,  fo  as  to  fill  the  glafs 
veffel ; and  by  comparing  the  capacity  of  the 
whole  veffel,  with  the  fpace  generaly  occupied  by 
the  gas,  and  marked  on  the  paper,  he  found,  from 
frequent  repetition  of  the  experiment,  that  the  gas 
expanded  about  two  hundred  times  its  original 
bulk  ; and  had  the  preffure  of  the  water  been  re- 
moved, he  fays,  it  would  have  made  double  that 
expanfioh,  and  common  air  managed  in  the  fame 
way,  does  not  expand  more.  (W)  This  experi- 
ment, then,  decidedly  proved  the  gas  to  have 
one  property,  common  with  atmofpheric  air.  But 
this  does  not  argue  its  refpirability ; for  air  in 
which  an  animal  has  died,  or  candle  been  extin- 
guiflied, ' is'  capable  of  an  expanfion,  equal  to  that 
of  any  otl;er''air ; and  we  know  it  to  be  deprived 
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of  the  nitro-aerial  and  vital  particles.  Although 
therefore,  thefe  gafes  will  expand  themfelves,  when 
atmofpheric  preffure  is  removed,  we  mull  not 
imagine,  that  they  are  refpirable.  This  analogical 
reafoning  did  not  fatisfy  Mayow,  he  was  determined 
to  reft  his  opinion  upon  matter  of  fa8; ; to  clear 
up  therefore  all  doubt  and  fufpicion,  on  the  fub- 
je8:,  he  made  the  following' experiment. 

(X)  Let  a moufe,  confined  in  a trap,  be  placed 
upon  a fupport,  under  an  inverted  glafs  veflel, 
as  is  feen  in  Fig.  6.  Let  all  things  remain  in  this 
fituation,  till  the  animal  dies  : the  time  it  lived  is 
to  be  exaftly  noted.  The  moufe  'is  now  to  be 
withdrawn,  and  another  placed  in  the  fame  fitua- 
tion, and  under  fimilar  circumftances,  taking  great 
care,  that  the  fame  quantity  of  air  be  ufed  in  this, 
as  in  the  firft  cafe.  The  apparatus  being  thus  ad- 
jufted,  fome  gas  is  then  to  be  thrown  up  into  the 
veffel,  about  twice  or  thrice  the  quantity  it  con- 
tains of  air.  In  this  cafe  it  will  be  found,  that  the 
animal  will  live  but  very  little  longer  than  in  the 
firft,  when  the  gas  was  not  confined  with  it.  The 
reafoning  he  applies,  fliews  how  accurately  he  at- 
tended to  the  rcfult  of  his  experiments.  If  the  gas 
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were  really  air,  and  fit  to  fupport  life,  the  fecond 
animal  employed  fhould  have  lived  twice  as  long 
as  the  firfi.  An  obfervation  which  he  adds  is  ex- 
tremely nice  ; the  reafon  why  the  animal  lived 
fomewhat  longer  in  the  fecond,  than  in  the  firft 
inllance  is,  becaufe  the  air  being  diluted  with  gas, 
the  fire-air  particles  are  more  gradually  confumed. 

Mayow  does  not  mention,  from  what  he  pro- 
cured the  gas  made  ufe  of  in  this  experiment ; 
but  from  the  refult  we  muft  conclude,  that  it  was 
the  hydrogen,  otherwife  the  moufe  would  have 
been  inftantly  killed  by  the  nitrous  gas.  From  a 
review  of  thefe  experiments,  we  cannot  but  admire 
the  neatnefs  and  accuracy  with  which  our  ingenious 
author  contrived  and  executed  his  plans.  The 
method  he  ufed  for  transferring  the  gafes  from 
one  velfel  to  another  claims  our  admiration,  and 
muft  have  been  the  refult  of  much  painful  labour 
and  attention.  We  have  feen  how  completely  he 
has  anticipated  the  modern  chemift,  in  this 
mode  of  experiment.  One  method,  however, 
which  he  ufed,  is  fufficiently  curious,  and  certain- 
ly'deferves  notice.  He  wilhed  to  transfer,  from 
one  velfel  to  another,  the  air  which  had  been 

de- 
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de-oxygenated  by  refpiration  and  combuftion. 
To  effeft  this,  he  had  recourfe  to  the  following 
expedient.  A phial  is  filled  with  water ; round  its 
neck  is  tied  a piece  of  firing ; another  piece,  of 
fufficient  length  to  fuffer  both  its  extremities  to 
come  out  from  under  the  edge  of  the  glafs,  is 
thrown  acrofs  the  tranfverfe  fiick  in  the  apparatus, 
Fig.  4 j one  end  of  this  is  tied  to  the  bottom  of  the 
phial ; by  drawing  down,  therefore,  the  other  end 
of  the  firing,  the  phial  will  be  raifed  above  the 
level  of  the  water  in  the  inverted  glafs,  and  will 
confequently  be  filled  with  air;  again,  by  draw- 
ing down  the  firing  to  the  neck  of  the  phial,  it  can 
be  withdrawn,  and  transferred  where  we  pleafe. 
He  did  this  with  a view  of  difcovering,  by  his 
meafuring  apparatus.  Fig.  5,  whether  the  air,  in 
which  an  animal  had  died,  or  candle  been  extin- 
guiflied,  was  capable  of  expanfion,  which  he  found 
was  the  cafe.  We  may  obferve,  that  our  ingeni- 
ous author  did  not  difcriminate  between  the  differ- 
ent gafes  he  obtained.  One  diftindion,  however, 
he  made,  but  it  did  not  occupy  his  attention,  viz, 
that  fomc  of  his  gafes  underwent,  what  he  called, 
condenfation ; but  which  was  their  abforption  by 
5 the 
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the  liquors,  over  which  they  were  procured,  while 

I 

others  did  not.  He  feems  to  have  confidered  them 
all  the  fame,  in  their  properties  ; and  only  knew 
they  were  unfit  to  fupport  animal  life  and  com- 
bullion.  Let  it  be  remembered,  that  after  the 
lapfe  of  more  than  a century,  it  required  the  in- 
numerable experiments,  and  diligent  inveftigation 
of  Prieftley  and  Cavendifli,  to  diflinguilh  rightly 
between  the  gafes  ; and  even  after  this  period,  the 
effeds  of  noxious  airs  upon  animal  life  were  not 
known,  the  experimentalift  confidering  the  quali- 
ties of  the  unrefpirable  airs  as  fimilar.  This  led 
to  the  different  conclufions  which  Mr.  Kite  and 
Mr.  Coleman  drew  from  their  experiments*  ; but 
the  caufes  of  the  error  we  have  pointed  out,  in  our 
paper  to  the  Royal  Society,  on  the  elFeQ:s  of  the 
different  gafes  on  the  influence,  termed  by  Gal- 
vanic animal  eledricity. 


W Si  cucurbitula,  flamma  repleta,  cuti  ap- 
plicetur,  flammam  mox  extinflum  iri,  fpatium- 

qiie 

* DifTerlation  on  Sufpended  Refpiration,  by  E.  Cole- 
Uiun,  p.  24. 


4 


( 63  ) 

que  iiitra  cucurbitulam  iiiclufum,  peiie  vacuum 
fore.  P.  97. 

(B)  Probabile  eft,  aerem  flammae  confertim 
immifceri,  utpote  cui  in  pabulum  cedit;  ita  ut  ne 
minima  quidem  flammae  pars  fit,  in  qua  aeris  ali- 
quantulum  non  exiftit. 

(c)  Nempe  candela  accenfa,  ita  in  aqua  col- 
locetur,  ut  ellychnium  accenfum  digitos  circiter 
fex  tranfverfos  aquas  fuperemineat ; dein  cucur- 
bita  vitrea  fatis  alta,  inverfaque,  lucernae  ifte 
fuperimponatur,  prout  in  Fig.  1,  oftenditur. 
Curandum  eft  autem  hie,  ut  fuperficies  aquae  intra 
vitrum  inclufae,  altitudinem  aquae  exterioris  aequet; 
quo  autem  id  fiat,  fyphonis  incurvati  ejus  alterum 
intra  cucurbitae  cavitatem,  antequam-^  eadem  in 
aquam  demittitur,  includatur  crure  altero  extern 
eminente.  Syphonis  iftius  ufus  eft,  ut  aer  in 
alembico  inclufus,  et  ab  aqua  ei-  fubftrata,  dum 
vitrum  in  aquam  demittitur,  compreftus,  per  fy- 
phonis cavitatem  exeat.  Cum  autem  aer  per  fy- 
phonem  iftum  exire  definit,  fyphon  ftatem  exima- 
tur,  ne  aer  poftea  per  eundem  in  vitrum  irruat. 
Brevi  aquam  in  cucurbitae  cavitatem,  cum  adhuc 
lucerna  deflagrat,  gradatim  alfurgcntem  percipies, 
P-  99‘  ^ 
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(D)  Nempe  materia  qusevis  combuftibilis,  quee 
facile  flammam  concipiet,  in  cucurbita  quam  ca- 
paciffima,  inversa,  fufpendatur,  prout  in  Fig.  i, 
oftenditur  (ipfe  fruftulum  camphorae,  cui  lentei  ad 
iiigredinem,  uti  moris  eft,  calcinati,  fulphureque 
liquefaQo  intinfti,  tantillum  affigitur,  fufpendere 
foleoj.  Quo  fa6lo,  cucurbita  ea  inverfa,  ad  di- 
gitos  circiter  lo  aquae,  ita,  immergatur,  ‘ ut  aqua 
intra  vitrum  inclufa,  aqu^  exterioris  akitudinem 
aequet,  quod  ope  fyphonis  fieri  poteft;  ac  demum 
aqua  exterior  eoufque  exiiauriatur,  donee  aquae 
interioris,  altitudo  exteriori  fupereminet,  quo  me- 
lius in  confpeftum  veniat;  turn  altitudo  aquae  in- 
terioris, chartulis  hie  illic  lateribus  vitri  affixis, 
notetur.  Jam  vero  cucurbita  ifta  radiis  folaribus 
exponatur,  et  camphora  in  eadem  inclufa,  ope 
vitri  uftorii  accendatur;  quo  fa6lo,  aquam  inte- 
riorem,  ob  particularum  ignearum  exagitationem 
aerifque  rarefaflionem,  intus  defeendere  percipies. 
Poftquarii  lucerna  expiravit,  cucurbita  una  cum 
vafculo,  cui  incumbit,  a radiis  folaribus  amovea- 
lur,  quo  fe  aer  in  ea  inclufus  denuo  refrigefcat, 
et  ad  priftinum  ftatum  redeat,  -atque  ita  aquam 
interiorem,  fupra  metam  primo  notatam,  elevatam 
efte  invenies,  P.  loo — loi. 
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Nempe  vefica  madefa6la,  orificio  circulari 
vafis  cujufvis  fuperextendatur,  eidemque  alli- 
getur;  dein  cucurbitula,  in  qua  animalculum,  puta^ 
mus  inclufus  eft,  veficae  praediftae  ftriQim  appli- 
cetur,  ut  in  Fig.  2.  delineatur.  Cucurbitulam, 
poft  breve  temporis  fpatium,  veficae  ifti  firmiter 
affixam,  et  infuper  veficam,  qua  eadem  cucurbi- 
tulae  fubftrata  eft,  furfum  in  vitri  cavitatem  im- 
pulfam  videre  eft,  baud  fecus,  ac  ft  cucurbitula 
ea,  cum  flamma  ei  inclufa,  applicata  fuiflet;  atque 
hoc,  animale  ad  hue  fpirante,  continget.  Et  qui- 
dem,  animalculum  cucurbitulae ' cuti  applicandae 

I 

impofitum,  flammae  vicem  aliquantulum  fupplere 
poteft.  Ex  quibus  liquet,  vim  elafticam  aeris,  per 
animalis  refpirationem,  imminutam  efie.  P.103-4.  < 
(F)  Nempe  animal,  in  carcere  idoneo  inclu-  . 
fum,  in  cucurbita  vitrea  fufpendatur,  prout  vaf- 
culum  in  Fig.  4.  Dein  vitrum  inverftim  aquae 
aliquantulum,  ita  immergatur,  ut  aqua  intra  vitrum 
inclufa,  aquae  exterioris  altitudinem  aequet,  quod 
ope  fyphonis  incurvati  fieri  poteft.  Aqua  exte-  ' 
rior  aliquantulum  exhaureatur,  quo  altitudo  aquae 
interioris  melius  confpici  poffit,  quae  chartulis  hie 
illic  vitri  lateribus  affixis,  notetur.  Brevi,  aquam 
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in  vitri  cavitatem  f^nfim  a0'urgentcm  videbis,  licet 
calor  ab  animalis  praefentia  in  vitro  ifto  excitatus, 
item  halitus  ab  eodem  exeuntes,  potius  cbntrarium 
efficere  viderentur;  et  quidem  experimento,  cum 
animalibus  variis  faQo,  com.pertum  habeo,  aerem 
in  fpatium  ex  parte  circiter  decima  quarta  minus, 
quam  antea,  per  animalium  refpirationem  redac- 
tum  effe.  P.  104-5. 

(G)  Ex  diQis,  certo  conflat,  animalia  refpi- 
rando  particulas  quafdam  vitales  eafque  elafticas 
ab  aere  exhaurire;  ut  minime  jam  dubitantum  fit, 
aereum  aliquid,  ad  vitam  prorfus  necefl'arium, 
fanguinem  animalium  refpirationis  ope  ingredi. 
Ex  quibus  manifeflum  eft,  -aererq  per  animalium 
refpirationem,  baud  multo  fecus,  ac  per  flammae 
deflagrationem,  vi  fua  elaftica  deprivari;  et  utique 
credendum  eft,  animalia  ignemque  particulas 
ejufdem  generis  ex  aere  exhaurire,  id  quod  fe- 
quenti  experimento,  magis  adhuc  confirmatur. 
P.  106-7-8. 

Neinpe  animalculum  quodvis,  una  cum 
lucerna,  in  vitro  includatur.  Brevi  lucernam  iftam 
expirantem  videbimus,  neque  animalculum  diu 
tedae  ferali  fuperftcs  erit.  Etenim  pbferyatione  com- 
I pertum 
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pertum  habeo,  animal  una  cum  lucerna,  in  vitro  in- 
clufum,  baud  multo  plus>  quam  dimidium  temporis 
iflius,  quo  alias  viveret,  fpiraturura  efle.  P.  108. 

(I)  Porro  conatus  fum  materiam  combuftibi- 
lem,  in  vitro,  una  cum  animale  fufpenfam,  poft- 
quam  animal  in  eodem  fufFocatum  eft,  ope  vitri 
uftorii  accendere ; verum  experimentum  non  fuc- 
ceftit.  Verifimile  eft  autem,  ^aerem,  qui  vitse  fuf- 
tinendae  inidoneus  eft,  etiam  ad  flammam  conflan- 
dam  ineptum  efle.  P.  110. 

(^)  Si  animalculum,  veluti  mus  aut  avis,  in 
fummitate  vitri  includatur,  idem  multo  citius  mo- 
rietur,  et  aqua  fubftrata  multo  minus  elevabitur, 
quam  fi  animalculum  idem,  in  inferiori  parte  vitri 
collocatum  eftet.  Hoc  autem  maxime  manifeftum 
erit,  fi  aves,  aut  mures  duo,  fimul,  unus  in  fu- 
periori,  alter  in  inferiori  parte  vitri  inclufl  fuerint; 
ita  enim  animalculum,  in  inferiori  vitri  parte  po- 
fitum,  alteri  aliquandiu  fuperftes  erit.  P.  124 — 5. 

(^)  Verum  arbitrari  fas  fit,  particulas  aeris, 
e pulmonibus  animalis  egeftas,  ob  particulas  nitro- 
arereas  partim  ex  ipfls  exhauftas,  leviores  fieri, 
eoque  ad  fummitatem  vitri  afcendere.  P.  125. 

(•'^)  Ouinimo  fi  cucurbita  vitrea  inverfa,  in 
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acre  fufpendatur,  et  dein  luccrna  in  candem  im- 

mittatiir,  liicernam  brevi  cxpirantem  percipies . 

quippc  aer,  in  vitro  iflo  contentus,  ob  lucernse 

deflagrationem,  ad  ignem  fiiflinendum  ineptus 

/ 

redditur,  cum  vero  idem  reliquo  aere  levior  fit ; 
bine  fit,  quod  aer  ambiens  eum  furfum  impellit, 
neque  facile  e vitro  defeendere  permittet.  P.  126. 
(N)  Nemne  bacillus  diametro  cucurbitte  vi- 

X 

treae,  qua  eadem  maxime  patet,  aequalis,  in  cucur- 
bitam  imponatur,  dein  idem  tranfverfim  collocatus, 
deorfum  trahatur,  quoufque  bacilli  extremitates 
utraeque  vitri  lateribus  innixas,  ab  iifdem  fub- 
fulciantur,  prout  in  Fi^.  4.  cernitur.  Vafculum 
fiflile  intus  vitrefaQum,  unciarum  liquoris  circiter 
quatuor  capax,  ope  unci  ferrei  ei  adaptati,  de 
bacillo  iflo  tranfverfo  fufpendatur,  idemque  ad  di- 
midium  plus  minufve  fpiritu  nitri  impleatur.  Porro 

I 

fruftula  aliquot  ferri  in  fafciculum  colligata,  ope 
funiculi  de  bacillo  praediffo  fufpenfi,  e dire6lo 
fupra  vafculum  illud  fufpendatur,  funiculus  autem 
jfte  tantae  longitudinis  effe  debet,  ut  ejus  extremi- 
tas  altera  ad  vitri  orificium  protenfa,  foras  pro- 
pendeat.  Orificium  cucurbitae  iflius  inverfae  ad 
digitos  circiter  quinque  aquae  immergatur  ita — 

aquai 
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aqua  exterior  eoufque  exhauriatur,  donee  aqua 
interior  digitos,  ciciter  tres  eidem  fuperemineat; 
atque  ita  maneant  omnia,  donee  aer  in  vitro  in- 
clufus  manibus  traQantis  ealefa6lus,  ad  priftinum 
ftatum  redeat : turn  altitudo  aquae  interioris  ehar- 
tulis  hie  illie  vitri  lateribus  exterius  afhxis,  note- 
tur.  Jam  vero  fruftula  praedida,  ope  funieuli, 
in  vafeulum,  in  quo  fpiritus  nitri  eolloxatus  eft, 
demittatur;  atque  ita  brevi  aeftus  admodum  in- 
tenfus  exeitabitur  et  aqua  interior  ab  halitibus 
inde  ortis  ftatim  deprimetur.  Poftquam  aeftus 
iftius  modi  per  tertiam  plus  minulVe  horae  partem 
duraveritj  feu  potius  eum  aqua  interior  ad  di- 
gitos  cireiter  tres  ab  halitibus  exeitatis  deprefia 
fuerit,  fruftula  ifta  ferri  ope  funieuli  e vafeulo 
eleventur.  Poll'  brevi  temporis  fpatium  aquam 
interiorem  gradatim  affiirgentem  et  intra  horara 
unam  aut  alteram  longe  fupra  altitudinem  ab  initio 
notatam,  elevatam  efte  pereipies;  ita  ut  pars  eir- 
citef  quarta  fpatii,  quod  in  vitro  eo  antea  ab  acre 
oeeupatum  eft,  nune  ab  aqua  intus  affurgente 
teneatur.  Et  quidem  aqua  eo  modo  in  vitrum 
elevata,  neque  poll  longujn  tempus,  ad  priftinam 
metam  defeendet.  P.  136-7-8. 
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(O)  Particulae  efFerVefcentes  ab  aeftu  priori 
cxeuntes,  particulis  aereis  confertim  immixtse,  eas 
deperdiderunt ; unde  faftum  eft,  ut  aqua  non  tan- 
tum  in  fpatium  ab  halitibus  condenfatis,  fed  etiam 

V I 

ab  aere  abfumpto  reliftum,  elevata  fit : cum  vero 
aer  in  vitro  eo  ex  maxima  parte  per  primam  fer- 
mentationem  deperditus  eft,  feu  potius  quoad  vim 
fuam  elafticam,  quantum  fieri  poterat,  imminutus 
eft,  hinc  fit,  ut  poft  aeftum  fecunda  vice  faftum, 
aqua  non  nifi,  quatenus  halitus  excitati  condenfa- 
tionem  patiebantur,  et  proinde  multo  minus,  quam 
in  priori  cafu  in  vitrum  afcenderet.  P.  141. 

(P)  Ouandocunque  halitus  generati  plus  fpatii 

occupabunt,  quam  ab  aere  deperdito  relinquitur, 

/ 

tunc,  utcunque  vis  elaftica  aeris  imminuitur,  illud 
tamen  in  vitro  prasdiflo  non  comparebit.  Atque 
hinc  eft,  quod  fi  aeftus  a fpiritu  nitri  et  fale  fixo 
commixtis,  uti  etiam  ab  oleo  vitrioli  et  ferro, 
inodo  praediflo,  in  vitro  excitatus  fuerit,  aqua 
tamen,  fupra  altitudinem  priftinam  non  affurget. 
P*  145- 

Nempe  fpiritus  nitri  et  aqua  fontana,  in 
acquali  quantitate  commixta,  vitro  fatis  amplo  im- 
ponantur ; dein  vitrum  parvulum  mixturae  ifti  ita 

fub. 


( 7»  ) 


fubmergatur,  ut  idem  liquore  eo  penitiis  repleatur, 
quo  fa0;o,  globuli  duo  vel  trcs,  e ferro  comp  ofiti, 
orificio  vitri  hujus  indantur,  idcmque  inverfum 
fundo  vitri  alterius  incumbat,  prout  in  Fig.  3,  de- 
lineatur,  cavendo  tamen,  ne  globuli  ifti  e vitro 
excidant;  quo  autem  hoc  praecaveatur,  orificium 
vitri  iftius  digito  obturetur,  donee  idem  fundo  vitri 
alterius  innititur.  Ppifl:  brevi  temporis  fpatium, 
menftruum  illud  acidum  globulos  ferreos  corro- 
det,  et  cum  iifdem  infigniter  elFervefcet;  halituf- 
que  fub  bullularum  forma,  ab  seftu  eo  excitati, 
ad  fupremam  vitri  partem  afeendent,  auramque 
ibidem  component,  quae  fcnfim  au6la  aquam  fub- 
ftratam  gradatim  deprimet,  Poftquam  vitrum 
iftoc  aura  iftius  modi  penitus  impletum  eft,  idenl 
parum  elevetur,  quo  globuli  ferrei  ex  eodem  ela- 
bantur,  qui  e liquore  eximendi  funt;  cavendo 
tamen,  nc  vitri  orificium  fupra  liquorem  attollatur. 
Atque  ita  videbimus  auram  iftam  gradatim  con- 
denfari,  liquoremque  fubftratum  in  locum  ejus 
afcendcre;  etenim  vitrum  ex  parte  circiter  quarta 
ufque  implcbitur,  auraque  ea,  tempeftate  frigi- 
diftima  exiftente,  nunquam  tamen  in  liquorcro 
condenfabitur.  P.  161-2-3. 
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(^)Si  loco  fpiritus  nitri,  oleum  vitrioli  cum 
aqua  cbmmixtum  fubftituatur  ; aut  fi  fermentatio 
valde  remifla,  modo  praedifto,  excitetur;  aut  etiam 
fi  globuli  ferrei,  in  vitro  eo  per  diem  unum  aut 
alterum  manere  fmantur;  tunc  aura,  eo  modo  ge- 
nerata,  vix  omnino  condenfationem  patietur.  163. 

(S)Nempe  vitrum  tenue,  ad  magnitudinem  ca- 
lami anferini,  quatuor  plus  minus  digitos  longum, 
in  altera  extremitate  hermetice  figilletur;  dein 
gutta  una  aquae,  orificio  ejus  alter!  aperto,  inftil- 
ietur,  et  in  chartula  vitro  exterius  affixa  defigne- 
tur,  quantum  vitri  iftius  fpatium  gutta  ea  occupat; 
tunc  gutta  infuper  altera,  et  ita  deinceps  aliae 
vitro  ei,  ut  prius  immittantur,  fpatiumque  ab  iis 
impletum,  in  chartula  praedifta  notetur.  Vitri 
iftius  extremitas  aperta,  orificio  anguftiori  vitri 
alterius,  in  utraque  extremitate  perforati,  inda- 
tur,  et  dein  foramen  illud  ope  cement! ' idonei 
ftriftim  obturetur,  prout  in  Fig.  5.  delineator. 
Vitrum  hoc,  eo  modo_  paratum,  aquae  in  vafe 
idoneo  contentae,  ita  fubmergatur,  ut  orificio  ejus 
furfum  verfus  fpeftante,  aer  ex  eodem  totus 
exeat,  et  aqua  ejus  locum  fubeat,  curando  dili- 
genter,  ut  etiam  vitrum  aqua  replcatur ; dein  vi- 
trum. 
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trum,  iftoc  aqua  impletum,  invertatur,  idemquc 
fundo  vafis  alterius  incumbat,  atque  ita  fingula 
maneant.  P.  164-5. 

(T)  Nempe  vafculum  parvulum,  orificii  tamen 
vitri,  in  quo  aura  exiftit,  capax,  eidem  tamen 
fupponatur ; et  dein  vafculum  illud  liquore  prse- 
difto  repletum,  una  cum  vitro  inverfo,  in  quo 
aura  continetur,  ei  incumbente,  in  vafculum  illud 
transferatur,  in  quo  vitrum  primo  defcriptum 
collocatum  eft,  atque  orificium  vitri,  in  quo  auraex- 
iftit,  orificio  vitri  alterius  aqua  repleti  fuppona- 
tur,' vitrumque  illud  eoufque  inclinetur,  quoad 
aura  in  eo  contenta  prorumpit,  et  in  vitrum  alte- 
rum  afcendit,  quod  hoc  modo  aura  ifta  impleri 
poteft ; quanquam  fatis  eft,  ut  aeris  aliquantulum 
eidem  immittatur.  P.  165. 

(^)  Pofquam  aer  ex  parte  exhauftus  eft,  aura 
in  vitro  praediQo  inclufa,  ultra  vitri  cavitatem  fe 
expandet.  Itaque  fi  fpatium  vitri  totius,  ope 
aquae  ei  guttatim  inftillatae,  commenfuretur, 
idemque  cum  fpatio  eo  vitri  tenuioris,  quod  aura 
reliqua  adimpleverat,  conferatur,  compertum  erit, 
in  quantum  aura  praedi6la  fe  expanderat.  Atque 
experimento  repetito,  .compertum  habco. 
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auram  iftiiis  modi,  plus  quam  ducenties  fe  ex- 
pandilTe ; et  quidem  fi  eadem  ab  aquae  ambientis 

I 

preflura  liberata  fuiffet,  in  fpatium  . circiter 
duplo  majus  fe  expandiffet,  neque  quidem  aer  vul- 
garis, eodem  modo  difpofitus,  in  fpatium  majus 
fe  explicabit,  P.  166-7. 

(W)Ouanquam  aura  ab  aeftu  praedifto  gene- 
rata,  vi  elallica  non  minori,  quam  aer  vulgaris 
imbuta  fit,  tamen  non  exinde  fequitur,  cam 
revera  aerem  efle  talem,  viz.  qui  particulis  vitali- 
bus,  igneifque  donatur ; quippe  aura  ifta,  in  qua 
animal  aut  lucerna  expirarunt,  vi  elaftica  aeque  ac 
aer  inviolatus  pollet ; et  tamen  eadem  particulis 
nitro-aereis,  vitalibufque,  deftituitur.  P.  169. 

W Animalculum  puta  mus  in  carcere  anguflo 
xollocatus,  in  fumma  vitri  inverfi  cavitate  colloce- 
tur,  fuftentaculo  idoneo  ei  fuppofito,  ut  in  fig.  6, 
delineatur.  Ita  maneant  omniai,  ufque  dum 
animal  moriatur ; fpatiumque  temporis  quo 
animal  in  vitro  eo  fpiravit,  diligenter  obfcrvetur. 
jam  vero  animal  mortuum  eximatur,  atque 
animal  aliud  vivuin,  in  ejus  loco  fubftituatur,  et 
vcluii  prius,  intra  vitrum  aquae  immerfum  in- 
cluclatur,  curando  diligenter,  ut  acris  eadem 

quantitas. 
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quantitas,  quae  prius,  intra  vitrum  includatur : 
quo  fafto,  aura  praedida  in  vitrum,  in  quo  ani- 
mal collocatum  eft,  tanta  copia  modo  'antea  of- 
tenfo  transferatur,  ut  aura  ita  immifia,  bis  aut 
etiam  ter  aerem  vulrarem  intra  vitrum  iftoc  ab 
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initio  inclufum  fuperet.  Comperiemus  animal- 
culum,  in  vitro  eo,  baud  multo  diutius  fecunda 
vice  vitam  degifle,  quam  alterum  prima,  cum, 
viz.  aura  praedi6la  vitro  ifti  non  imponebatur. 
Sin  autem  aura  ifta  revera  aer,  eademque  vitae 
fuftinendae  idonea  eflet,  animaiculum  fecunda  vice 
immiffura,  duplo  longius  quam  praecedens  perdu- 
raffet.  Quod  vero  animaiculum,  aura  praedidla, 
vitro  in  quo  idem  extitit,  impofita,  paulo  diutius 
quam  alias  vixerat,  ratio  effe  videtur;  quoniam 
aer,  intra  vitrum  iftoc  inclufus,  ob  auram  ei  ad- 
mixtam  magis  gradatim,  neque  adeo  confertim  ac 
alias  ab  animalculo  ftauriri  et  violari,  poterat, 
P.  169-70-1. 
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SECT.  VI. 

Of  R ESPIRATION. 

■N» 

There  is  no  part  of  the  animal  oeconomy, 
which  would  fooner  have  excited  the  attention  of 
the  obferver,  than  the  neceffity  of  continued  re- 
fpiration  to  the  life  of  animals.  The  moll  common 
daily  occurrences  mull  have  pointed  out,  that  we 
could  difpcnfe  with  any  thing  but  air  for  a con- 
fiderable  time.  So  great  a demand,  fays  the 
venerable  Hippocrates,  have  our  bodies  for  air, 
that  we  may  refrain,  with  impunity,  from  all  other 
Icinds  of  food,  for  two,  three,  or  more  days ; but 
if  any -thing : fhould  interrupt  the  communication 
of  the  air  with  our  bodies,  for  a fliort  time  only, 
we  mull  unavoidably  perilli,  fo  neceffary  is  the 
prefence  of  air  to  our  being.  A crowded  meet- 
ing, in  places  of  public  amufement,  or  courts 
of  juftice,  mull  have  preft  upon  the  obferva- 
lion  of  the  earlielt  philofophers,  the  neceffity 
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of  the  prefence  of  frefli  air.  The  decompofition 
^vhich  daily  takes  place  in  different  fubftances,  from 
fermentation,  prefented  to  their  examination  va- 
rious exhalations ; but  thefe  were  all  confounded 
under  the  name  of  air,  or  vapour.  They  beheld 
the  beauteous  ftruQure  of  the  animal  frame  go- 
verned by  certain  laws,  which  did  not  exift  one 
moment  without  the  prefence  of  air;  hence  it 
was  reafonable  to  infer  a conneflion  between 
the  funftions  of  the  fyftem  'and  that  fluid.  A 
diflinction  was  alfo  made  between  the  air  ne- 
ceffary,  and  the  external  atmofphere;  but  the 
manner  of  its  aflion,  and  the  nature  of  its  effefls, 
were  entirely  unknown.  We  are  furprifed  that 
they  knew  fo  much,  when  we  confider  how  little 
they  were  acquainted  with  the  operations  of  the 
animal  ceconomy;  and  for  the  greateft  part  of 
their  knowledge  on  this  fubjefl,  they  were  indebted 
to  the  labours  of  one  man,  to  the  acute  obferva- 
tion  and  regular  attention  of  the  venerable  Father 
of  Phyfic.  A fpirit,  it  was  faid,  pervaded  all 
nature,  gave  laws  to  the  animal  ceconomy,  and 
regulated  the  motion  of  the  heavens,  and  this  fpirit 
was  derived  from  the  air,  but  was  different  from 

it. 
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it.  Hippocrates  mentions,  that  all  animated  na- 
ture is  fupported  by  a triple  nourilhment,  by 
meat,  drink,  and  a fpint,  o-^w,  ttctix,  7cai  Trvsv^o^a. 
Since  exiftence  was  infeparable  from  this  fpirit, 
it  was  confidered  as  the  foul  and  great  mover  of 
all  the  operations  of  the  oeconomy,  and  became 
fynonymoLis  with  life.* 

Dum  memor  ipfe  rnei,  dum  fpiritus  hos  regit  artus.f 

Afterwards,  when  the  nerves  of  the  body  were 
found  to  have  fo  great  a fhare  in  its  motions,  this 
fpirit  was  fuppofed  to  refide  chiefly  in  them ; 
hence  the  terms  nervous,  vital,  and  animal  fpirits. 
The  word  fpirit  was  ufed  to  convey  the  idea  of 
an  immaterial  quality,  which  might  exift  j!?er  /?, 
but  without  which  all  the  animated  creation  would 
be  devoid  of  life  and  vigour.  After  the  time  of 

Ilippocrates, 

f The  lungs  are  fo  ufeful  to  us,  as  to  [lie  and  fenfe,  that 
the  vulgar  think,  our  breath  is  our  very  life,  and  that  w'e 
breathe  out  our  fouls  when  we  die.  Suitably  to  this  no- 
tion, both  and  fp.lritus  in  Latin,  and  TrvevfjLa  In  Greek, 

are  derived  from  words  that  fignify  both  breath  and  wind, 
and  or  cxhalare  anhnam^  fignilics  to  die. — Ray,  p.  13, 

Part  II. 
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Hippocrates,  it  was  the  fafliionable  philofophy^ 
that  heat  or  fire  was  that  quality,  under  the  name 
of  fpirit,  which  produced  harmony  and  order  in 
the  revolutions  of  vthe  animated  world.  ‘ Hie 
nofter  ignis,  fays  Cicero,  quern  ufus  vitas  requi- 
rit,  confeftor  eft  et  confumptor  omnium,  idemque 
‘ quocumque  invafit,  cun6la  difturbat  ac  diftipat. 
Contra  ille  corporeus,  vitalis  eft  et  falutaris, 
omnia  confervat,  alit,  auget,  fuftinet,  fenfuque 
adficit’.  * In  the  abfence  of  heat,  it  was  obferved, 
that  the  creation  became  torpid  and  cramped  in 
her  operations,  ‘ all  nature  fickened,’  and  the  hy- 
bernating  animals  retired  to  their  caves  and  fecret 
places,  to  remain  until  this  vivifying  principle 
reftored  animation  to  the  face  of  the  world ; 
hence  probably,  arofe  the  idea  of  fire  or  heat,  be- 
ing the  foul  and  life  of  created  being  j and  hence 
we  may  derive  the  terms  vital  flame,  igneous 
fpirit,  &c.  It  was  the  breath  of  life,  and  impreft 
upon  the  world,  ab  origine^  by  the  Deity. 

Igneus  elt  ollis  vigor,  et  caleftis  origo 
Seminibusf, 

In 


* De  Natura  Deoruui,  p.  144. 
f .''Enei’d.  Lib.  VI.  v.  730. 
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In  the  time  of  Hippocrates  then,  the  fpirit 

\ 

■which  animated  the  human  frame,  was  derived 
from  the  air,  and  afterwards  the  difciples  of  the  Pla- 
tonic fchool  confidered  it  as  the  fame  with  fire. 
They  made  no  diftinffion,  however,  between  life 
itfelf  and  its  ftimulus.  The  body  was  the  machine 
in  which  this  fpirit  performed  its  operations ; but 
they  did  not  imagine  that,  connefled  with  the  body, 
“was  a principle,  independent  of  this  fpirit,  but  to 
which  it  afled  as  a ftimulus.  This  beautiful  illuf- 
tration  of  the  oeconomy  was  referved  for  a dif- 
tant  period.  No  wonder  then,  that  the  antients 
were  perplexed  in  their  reafonings  on  this  fubjeft, 
fince  it  required  fo  many  ages  to  difcover  a princi- 
ple, without  the  knowledge  of  which,  we  fliould 
have  ftill  remained  ignorant  fpeflators  of  the 
phsenomena  which  daily  occur  in  the  animated 
frame.  It  is  a curious  co-incidence  in  the  hiftory  of 
fcience,  that  the  two  qualities  which  the  antient  phi- 
lofophers  confidered  as  neceffary  to  life,  and  which 
they  thought  were  different,  fhould  be  found  com- 
bined in  a fingle  fubftance  by  the  difcoverers  of 
modern  times.  We  cannot  be  furprifed  to  find, 
that  the  t-wo'  moft  powerful  agents  in  nature,  air 

and 
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and  fire,  (hould  have  been  called  forth  to  explain 
the  phaenomena,  which  occurred  to  the  obfervation 
of  the  philofopher.  General  obfervations,  how- 
ever, were  only  made  without  being  particularifed 
by  any  determinate  ideas  on  the  fubjeft.  This 
could  not  be  otherwife,  when  we  confider  how 
little  men  were  in  the  habit  of  making  experiments, 
and  how  much  it  was  neceflary  that  the  arts  fliould 
be  improved,  before  it  was  polTible  that  experi- 
mental knowledge  could  be  acquired.  So  near 
is  the  connexion  betw’een  the  arts  and  fciences, 
and  fo  much  does  the  praflice  of  the  philofopher 
depend  upon  the  improvement  of  the  workman’s 
art.  Ridiculous  hypothefis  prevailed,  in  propor- 
tion as  the  theorift  was  perplexed  in  his  ideas,  until 
the  great  Lord  Verulam  arrelled  the  progrefs  of 
theoretical  reafonings,  not  founded  on  direft  ex- 
periment. Soon  after  this  Mayow  appeared,  and 
in  1668,  publiflied  his  Treatife  on  Refpiration. 
The  doQrine  laid  down  for  this  important  func- 
tion, evidently  fhews,  the  great  attention  of  an 
ingenious  mind,  eagerly  applied  to  the  objefl  of 
its  purfuit.  Unfatisfied  with  having  difcovered 
that  only  one  part  of  the  atmofphere  fupports  vi- 
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tality,  he  extends  his  enquiry,  to  learn  what 

this  performs  in  the  fyftein;  and  we  fliall  fee  how' 

# 

accurately  he  has  (truck  out  the  truth.  He  rejefls 
the  prevailing  theory  of  his  time,  that  refpiratioii 
is  to  cool  the  blood ; on  the  contrary,  he  main- 
tains that  it  produces  the  oppofite  eifeH.  He 
denies  that  it  is  intended  to  tranfrait  the  blood 

from  the  right  to  the  left  fide  of  the  heart.  In- 

- 1 

deed,  it  is  evident,  that  the  blood  can  pafs  through 
the  lungs  without  their  motion;  for  if  blood,  or 
any  other  fluid,  be  injefled  by  the  means  of  a 
fyringe  into  the  pulmonary  artery  of  a dead  ani- 
mal, it  will  very  readily  pafs  into  the  left  ventricle 
of  the  heart.  Any  one  may  experience  this  in 
himfelf;  for  although  refpiration  be  fuppreffed  for 
a time,  yet  the  pulfation  of  the  arteries  is  fuffi- 
ciently  firm  in  the  wrifts,  which  certainly  could 
not  happen,  unlefs  the  blood  at  that  time  pafi'ed  ‘ 
through  the  lungs,  to  * the  left  ventricle  of  the 
heart.  He  does  not  however  deny,  that  the  aflion 
of  the  thorax,  affifts  the  tranfmiflion  of  the  blood ; 
neither  will  he  allow,  that  refpiration  is  to  break 
down  the  denfe  venous  blood,  becaufe-  impure  air 
very  well  anfvvers  the  purpofe  of  giving  motion 


to 
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to  the  lungs,  and  agitation  to  the  blood,  but  it 
✓ 

does  not  fupport  life.  Having  thus  refufed  his 

affent  to  the  commpnly  received  doClrine  of  re- 

fpiration,  it  v^as  incumbent  on  him  to  deliver  his 

ideas  on  the  fubjeft,  and  to  urge  his  objedions. 

Concerning  the  ufe  of  refpiration,  therefore,  we  ^ 

may  reafonably  conclude,  that  an  aerial  fome- 

thing,  whatever  it  may  be,  abfolutely  neceffary  to ' 

fupport  life,  paffes  into  the  mafs  of  blood;  thence 
• ^ 
air  thrown  out  from  the  lungs,  from  which  the' 

vital  particles  are  exhaiifted,  is  no  longer  fit  to 
ferve  the  purpofe  of  refpiration.  Mayow  feldom 
hazards  an  opinion  without  the  rigid  tefl;  of  ex- 
periment, and  here  he  adduces  one  in  proof  of 
his  dodrine. 

(C)  If  the  lungs  of  a dog  be  inflated  by  a pair 
of  bellows,  in  fuch  a manner  that  the  air  may 
pafs  through  perforations  made  in  them,  which  is 
immediately  to  be  fupplied  by  the  bellows,  left 
the  lungs  fhould  collapfe ; in  this  cafe,  I fay,  the 
dog  will  live.  Yet  when  the  lungs  are  kept  in  this’ 
conftant  ftate  of  inflation,  no  fhaking  or  agitation 
of  the  blood  can  take  place;  and  we  know  too, 
that  if  the  moti9n  of  the  lungs  be  entirely  fup- 
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prefled,  the  blood  will,  neverthelefs,  pafs'  to  the  left 
ventricles.  Again,  if  after  a full  infpiration,  the 
.mouth  and  noftrils  be  flopt,  although  the  lungs 
remain  inflated,  the  animal  muft  die,  becaufe  it 
•cannot  make  an  exfpiration;  and  yet,  in  this  cafe, 
the  blood  has  a paflage  through  the  lungs,  equally 
as  free  as  in  the  former;  nor  can  it  be  faid,  that 
in  the  firft  inflance,  there  was  a greater  breaking 
down  of  the  blood,  fmee  in  each  experiment  the 
lungs  were  equally  diflended,  a decided  proof, 
that  refpiration  is  not  fo  neceflary,  either  to  the 
paflage  of  the  blood  through  the  lungs,  nor  to 
break  it  down,  fmee,  in  the  firft  cafe,  the  animal 
lives,  but  in  the  laft  it  dies,  becaufe  in  that  there 
was  an  occafional  fupply  of  frefli  air,  but  in  this 
there  was  none.*  No  other  conclufion  could  be 
drawn  from  thefe  experiments  and  obfervations, 
than  that  which  Mayow  made;  the  inferences  were 
perfeflly  juft,  and  warranted  the  opinion  founded 

upon 

* An  experiment,  nearly  fimilar,  has  been  made,  by  a. 

celebrated  modern  phyfiologifl,  whofe  death  fcience  muft  re-  ■ 
» 

^gret,  to  confirm  an  opinion  he  had  formed,  withrefpe6l  to  the; 
caufe  of  death  in  drowning. — Hunter,  p.  ii8.  See  alfo.) 
, . ..Hales,  Vol.  I.  253. 
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upon  them.  Having  thus  proved,  that  refpiratioii 
is  not  intended  to  break  down  the  blood,  nor  to 
pafs  it  through  the  lungs,  but  that  this  funQion 
is  intended  to  tranfmit  air  into  the  lungs,  let  us 
next  inquire,  fays  Mayow,  what  that  aerial  fupply 
is,  which  is  fo  abfolutely  necelTary  to  the  fupport 
of  life,  that  we  cannot  exift  one  moment  of  time 
without  it;  and  this  he  determines  to  be  the  hre-air 
particles.  Here  again,  another  difficulty  prefeated 
itfelf,  which  he -was  detennined  to  folve,  viz,  fince 
the  fire-air  particles  are  fo  neeeffary  to  exiftence, 
what  purpofe  do  they  anfwer,  after  being  tranf- 
mitted  into  the  mafs  of  blood?  Not  content  with 
having  proved  the  brilliant  truths  w'e  have  de- 
tailed, he  is  rcftlefs,  until  he  finds  out,  of  what 
ufe  the  fire-air  particles  are  to  the  fyftem.  After 
having  thus  introduced  the  nitro-aerial  particles 
into  the  blood,  wc  muft  next  inquire,  what  pur- 
pofes  they  fulfil;  and  indeed,  it  is  our  opinion, 
that  the  nitro-aerial  particles  are  the  principal 
fource  of  life  and  motion  in  animals.  This  life 
and  motion,  he  proves,  are  produced  by  heat 
evolved  in  the  fyftem  from  the  fire-air  particles. 
We  fhall  prefently  fee  how  beautifully  this  ob- 
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fervation  is  confirmed,  and  how  exaftly  conform- 
able Mayow’s  explanation  is  to  do6lrines  lately 
promulgated. 

It  will  be  neceffary,  however,  before  we  pro- 
ceed any  further,  to  fay  a few  words  on  the  modern 
doftrine  of  animal  heat.  The  atmofphere,  it  is 
well  known,  is  compofed  of  two  kinds  of  fluids, 
azot  and  oxygen,  which  are  kept  in  the  gafeous 
ftate  by  caloric.  During  refpiration,  or  the  paffage 

I 

of  the  blood  from  the  right  to  the  left  fide  of  the 
heart,  a great  quantity  of  oxygen  is  abforbed, 
rendering  the  venous  blood  arterial.  Carbonic 
acid  gas,  and  water,  are  formed  during  the  pro- 
cefs;  hence  the  blood  lofes  its  hydrocarbonous 
impregnation,  and  has  its  capacity  for  caloric  in- 
creafed.*  The  oxygenated  blood  thus  paffes  on 
• to 

' ’ ■■  .-y ' ■ 

* To  do  jullice  to  Dr.  Duncan,  the  ingenious  Profefibr 
of  Edinburgh,  we  mud  obferve,  that  ever  fince  the  year 
,1774,  he  has  delivered  at  his  Ledtures,  a theory  firailar  to 
this;  but  in  explaining  animal  heat,  before  the  new  difco- 
veries,  he  employed  the  term  phlogiilon,  for  which  he  has 
now  very  properly  lubftituted  the  hydrocarbonous  princi- 
ple. 1 he  coincidence  of  opinion  between  the  Profeflbr  and 
Mr.  Seguin,  may  be  feen,  by'  confulting  La  Mddicine  E- 
clairde,  Vol.  I.  p.  56. 
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to  the. different  parts  of  the  fyftem,  through  the' 
medium  of  the  circulation.  During  this  courfe, 
but  particularly  in  the  capillary  veffeis,  a chemical 
change  takes  place;  the  oxygen  unites  with  the 
other  elementary  principles,  by  which  caloric  is 
evolved,  and  the  pheenomena  of  animal  heat  pro* 
duced.  This,  we  think,  cannot  be  effefted  by 
mere  chemical  affinity;  it  is  evident,  that  a certain 
atlion  of  the  veffeis  muff  take  place  to  produce 
the  effeSl,  and  the  confequent  change  of  caloric, 
from  a latent  to  a fenfible  ftate,  muft  arife  from 
a peculiar  power,  modified  by  the  operation  of 
the  vital  principle;  hence  the  local  heat  that  very 
often  occurs  in  different  parts  of  the  body.  In 
fevers  too,  where  the  ablion  of  the  vafcularTyftem 
is  greatly  incrcafed  and  deranged,  the  difcngaged 
heat  is  one  of  the  moll  troublefome  fymptoms  to 
the  patient,  and  to  leffen  this  evolution  of  caloric, 
by  whatever  means  it  may  be  cffefled,  is  a great 
ftep  towards  a cure;  hence  the  good  effefils  that 
have  been  produced  by  the  effufion  with  cold 
water,  and  which  are  certainly  not  to  be  explained 
from  the  mere  refloration  of  tone.  It  is  by  no 
means  our  intention  to  affert,  that  there  is  a power 
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inherent  in  the  body,  capable  of  producing'heat, 
independent  of  the  oxygen  abforbed  by  the  lungs. 
Something  very  like  this  is  maintained  by  "the  in- 
genious Dr.  Currie,  in  his  valuable  publication 
on  fevers.*  He  fays,  the  vibrations  of  the  arterial 
fyftem  (in  an  experiment  which  he  made)  were 
unufually  flow,  yet  animal  heat  was  difengaged 
with  more  than  four-fold  rapidity. t This  obfer- 
vation  is  made  to  refute  an  opinion  maintained 
by  fome,  viz.  that  animal  heat  is  connected  with 
the  a6tion  of  the  heart  and  arteries.  No  inftance, 
we  believe,  can  be  pointed  out,  where  increafed 
a6lion  of  the  heart  and  arteries  is  not  attended 
with  a proportional  increafe  of  the  heat  of  the 
fyftem.  The  reverfe  of  the  propofiton,  however, 
is  not  true,  viz.  if  the  aclion  of  the  heart  and 
arteries  be  diminifhed,  it  will  be  followed  by  a 
proportional  decreafe  of  animal  heat;  this  is  very 
eafily  explained.  It  is  well  known,  that  the  ex- 
treme veffels  have  an  ofcillatory  motion,  inde- 
pendent of  the  a6lion  of  the  heart  and  larger  ar-' 
teries,  as  has  been  proved  by  Whytt  and  De 

Gorter; 


* Vide  p.  xyy. 
f Appendix,  p.  35. 
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Gorter;*  the  pulfe  is  therefore  no  indication  of 

% 

the  aftion  that  is  going  on  in  thefe  capillary  veffels, 
and  it  is  in  thefe,  we  think,  that  the  evolution  of 
caloric  is  principally  produced;  hence  more  fen- 
fible  heat  is  indicated  by  the  thermometer  in  the 
right  than  in  the  left  ventricle  of  the  heart.t  The 
fubftances  taken  into  the  ftomach,  will,  no  doubt, 
vary  the  ablual  degree  of  heat  in  the  fyflem;  for 
in  proportion  as  thefe  contain  their  component 
parts  in  a loofe  ftate  of  combination,  fo  will  they 
more  readily  unite  with  oxygen,  and  evolve  the 
caloric;  hence  the  heat  produced  by  ardent  fpirits, 
but  more  evidently-  by  aether,  Avhich  has  the  hy- 
drogen and  carbon  very  loofely  combined.  We 
might  carry  our  fpeculations  further,  did  our  fub- 
je0;  admit  of  but  it  is  time  to  return  to 

Mayow.  (A)  In  order  to  explain  his  ideas  of 

animal 


* Whytt’s  Phyfiological  Eflfays ; De  Gorter,  De  Mota 
Vitali. 

-}•  Coleman  on  Sufpended  Refpiiatlon,  p.  42. 

X Is  it  not  probable,  that  the  coldnefs  always  felt  in 
digeflion  is  cauCed  by  the  dyfpeptic  ftate  of  the  ftomach, 
forming  fubftances,  which,  by  having  a greater  capacity  for 
caloric,  abforb,  inftcad  of  evolving  animal  heat  ? 
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animal  heat,  our  ingenious  author  fuppofes,  that  a 
vital  motion,  or  fermentation,  takes  place  in  the 
blood,  by  the  union  of  fire -air  with  the  falino- 
fulphureous  particles.  Here  he  points  out  an 
analogy  between  the  animal  and  vegetable  king- 
dom; for  as  the  nitro-aerial  particles,  which  are 
abforbed  by  the  foil,  ftir  up  a gentle  and  gradual 
commotion  with  the  falino-fulphureous,  upon 
which  vegetable  life  depends,  in  like  manner,  the 
fame  nitro-aerial  particles,  being  introduced  into 
the  mafs  of  blood  by  refpiration,  and  being  ul- 
timately blended  with  the  falino-fulphureous,  pro- 
duce an  effervefcence  of  fuch  a nature,  as  is  con- 
ducive to  animal  life.  The  dark  and  dufky  colour 
of  venous  blood,  is  owing  to  the  falino-fulphureous 
particles  and  as  fermentation  in  general  dependsf" 
upon  the  nitro-aerial  particles,  I do  not  hefitate 
to  fay,  that  the  motion  of  the  blood  is  derived 
from  the  fame  fource.  This  opinion  is  confirmed, 
when  we  confider,  that  the  blood  enters  the  lungs 

of 

* We  with  the  reader  here  to  recolleft,  that  the  dark 
colour  of  the  blood  was  attributed,  till  lately,  to  phlogilton, 
for  which  we  have  now  fubftiluted  hydrogen  and  carbon. 
Vide  Crawford,  p.  150. 
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of  a dark  colour,  but  returns  of  a bright  red,  as 
has  has  been  proved  by  the  ingenious  Lower. 
Here  Mayow  adduces  the  arguments  and  experi- 
ments of  this  phyfiologift  in  confirmation  of  this 
fa6l,  and  adds,  that  if  the  furface  of  the  blood  in 
a cup  be  rendered  fluid  by  the  air,  we  muft  not 
wonder  that  that  effefl  fliould  be  produced  in 
the  lungs,  fince  the  air,  in  this  cafe,  is  diffufed 
through  every  particle  of  blood,  and  intimately 
blended  with  it.  That  arterial  blood  contains 
more  air  than  venous,  is  evident  from  the  follow- 
ing  experiment. 

(E)  If  blood  which  has  been  kept  in  a cup  for 
fome  time,  be  placed  in  the  air-pump,  fmall  bub- 
bles will  rife  from  its  furface  by  exhaufling  the 
receiver;  but  if  arterial  blood,  yet  warm,  be  placed 
in  a fimilar  lituation,  it  will  expand  in  a wonder- 
ful manner,  and  throw  out  an  infinite  number  of 
bubbles.  We  mull  here  obferve,  fays  Mayow, 
that  as  the  nitro-aerial  particles  caufe  the  fermen- 
tation of  the  blood,  fo  the  fermentation  flrikes 
out,  and  attra£is  the  nitro-aerial  particles  from  the 
air,  by  which  the  motion  in  the  blood  is  again 
renewed;  that  is,  the  nitro-aerial  fpirit,  mixed 

with 
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vith  the  mafs  of  blood  in  the  lungs,  produces  m 
it  a fermentation  fufhciently  ftrong  ; the  greateft 
part,  however,  of  thefe  particles  being  fecreted 
from  the  blood  for  purpofes  in  the  fyftem  hereafter 
to  be  mentioned,  the  motion  of  the  blood  return- 
ing to  the  lungs,  on  account  of  their  deficiency, 
is  much  diminifhed  and  rendered  flower : the  fer- 
mentation, however,  does  not  ceafe  fo  much,  but 
that  it  can  be  again  renewed  by  an  additional 
fiipply  of  fire -air  particles ; and  thus  it  is,  that  in 
the  animal  automaton,  the  motion  of  fermentation 
obferves  one  continual  round.  In  like  manner  as 
the  motion,  fo  does  the  heat  of  the  blood  depend 
upon  the  union  of  fire -air  with  falino-fulphureous 
particles.  For  if  any  falino-fulphureous  mineral, 
as  the  vitriolic  marchafite,  be  expofed  to  moift 
air,  a heat  and  motion  will  be  produced  by  the 

effervefcence  of  the  fire-air  with  the  falino-ful- 
\ 

phureoi^s  particles.  How  much  greater  then  muft 
be  the  heat  and  motion  of  the  blood  which  abound 
with  the  falino-fulphureous  particles  properly  pre- 
pared, and  with  which  the  fire -air  particles  are 
intimately  blended  by  the  power  of  refpiration  ? 
In  confirmation,  I add,  that  the  great  heat  obferved 


m 
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‘ in  animals,  from  violent  motion,  takes  place,  be- 
caufe  refpiration  being  very  much  quickened,  a 
larger  quantity  of  fire -air  particles  are  thrown  into 
the  blood,  by  which  a greater  than  ufual  heat  and 
motion  are  produced : in  violent  exercife  we  can- 
not attribute  fo  much  heat  to  the  friftion  of  parts, 
and  indeed,  if  any  one  at  reft  will  breathe  quick 
for  awhile,  he  will  feel  a glow  of  warmth  to  per- 
vade his  whole  body.  How  has  this  doblrine 
been  thrown  away,  fays  Beddoes,  upon  Boerhaave 
and  his  difciples,  even  upon  Haller,  the  beft  of 
them  all.  Notwithftanding  that  Mayow  makes 
ufe  of  the  word  effervefcence,  he  takes  care  to  ex- 
plain his  meaning,  and  does  not  admit  of  that 
expanfion  in  the  blood  to  which  the  aftion  of  the 
heart  was  attributed,  previous  to  the  Harveian 
difcovery.-  He  obferves,  that  he  by  no  means 
allows,  that  ferment,  which  has  been  faid  to  be 
prefent  in  the  left  ventricle,  for  part  of  the  blood 
in  the  foetus,  does  not  enter  the  left  fide  of  the 
heart,  but  paffes  direHly  through  the  canalis  ar- 
leriofus  in  the  aorta,  which  would  not  be  the  cafe 
if  a ferment  was  fo  neceffary  to  the  blood  in  the 
left  ventricle  ; how  much  lefs  probable  then  is  it, 

that 
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that  the  pulfation  of  the  heart  depends  upon  a 
rarefaflion,  and  expanhon  of  the  blood  in  its  ven- 
tricles. (P)  If  this  were  the  cafe,  the  heart  fliould 
be  conhderably  dilated  at  every  pulfation,  as  a 
bladder  is  rendered  larger  by  inflation } but  it  is 
evident,  from  diUeOiing  living  animals,  that  the 
heart  contrafls  at  its  pulfation,  and  the  blood  is 
expelled  during  contraflion,  and  by  no  means 
during  dilatation.  Moreover,  it  appears,  that  the 
motion  of  the  heart  does  not  depend  upon  the  ra- 
refaftion  of  the  blood,  for  hearts  cut  from  ani- 
mals are  obferved  to  pulfate,  although  all  the 
blood  be  fqueezed  out  of  them.  Indeed  I know, 
fays  Mayow  emphatically,  from  repeated  experi- 
ments, that  if  a folution  of  opium  or  cold  water  be 
injefled  into  the  jugular  vein,  the  motion  of  the 
^ heart  becomes  quicker,  which  certainly  does  not 
arife  from  the  expanfion  of  the  blood.  Whence 

it  would  appear,  that  the  heart  is  a mufcle,  which 

\ 

does  not  differ  in  its  aflion  from  any  other  mufcle. 
The  eff’ervefcence  therefore  which  Mayow  meant, 
as  he  exprcfsly  afferts,  was  not  an  expanfion  or 
rarefaftion  in  the  blood,  but  a motion  which  was 
communicated  by  the  air  to  the  blood  in  the 

lungs 
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lungs,  and  which  was  continued  as  well  in  the 
whole  vafcular  fyftem  as  in  the  heart.  As  this 
vital  motion  in  the  blood  depends  upon  the  ab- 
Ibrption  of  fire-air  by  the  lungs,  it  was  an  in-j 
cnevitable  conclufion,  that  from  a fupprejffion  of 
refpiration,  die  blood  would  lofe  thofe  properties, 
by  which  it  gave  vigour  and  aQivity  to  the  whole 
frame.  But  the  blood  is  expelled  with  fufficient 
force  from  the  right  venticle,  when  it  is  not  yet 
impregnated  with  air.  Blood,  therefore,  with 
different  qualities,  is  equally  capable  of  motioiij 
fince  we  find  that  in  one  ventricle  it  has  acquired 
air,  and,  in  the  other,  it  is  devoid  of  it.‘  How 
then  does  it  happen,  fays  Mayow,  that  death  fo 
foon  takes  place  from  fuppreficd  refpiration,  fince 
blood  without  air,  as  happens  in  the  right  ven- 
tricle, is  capable  of  motion  ? He  explains  him- 
felf  in  the  following  manner,  (p)  Life  confifts  in  a 
difiribution  of  the  animal  fpirits  ; to  fupply  which, 
it  isabfolutely  riecefiary  that  the,  heart  fhould  pul- 
fate,  and  that  there  be  a continual  afflux  of  blood 
to  -the  brain ; for  it  appears,  that  the  motion  of 
the  mufdes,  and  that  of  the  heart,  depends  chiefly 
on  this  aerial  fait.  But  it  is  necefflary  to  obferve, 

that 


3 


that  the  fudden  contraclion  of  mufcles  is  produced^ 
by  the  union  and  mixture  of  two  kinds  of  par- 
ticles, the  one  derived  from  the  air,  by  refpira- 
tion,  the  other  fupplied  from  the  mafs  of  blood. 
Wherefore,  when  refpiration  is  fuppreft,  this  aerial 
fait,  fo  abfolutely  neceffaiy  to  motion,  is  with- 
held ; the  pulfation  of  the  heart,  and  confequently 
the  afflux  of  blood  to  the  head,  mull  be  inter- 
rupted, and  death  enfue.  That  this  is  the  ufe  of 
refpiration,  is  further  confirmed,  by  a variety  of 
circumftances.  In  the  more  violent  exercifes,  we 

I 

are  obliged  to  breathe  more  quick  and  laborious  ; 
not  that  the  blood  may  have  a freer  pafflage 
through  the  lungs,  for  we  have  fliewn,  that  this 
can  take  place  without  their  motion ; but  fince, 
from  the  various  effervefcences  produced  in  the 
aQion  of  mufcles,  a very  great  wafte  of  the  nitro- 
aerial  fait  is  caufed,  fo  that  the  venous  blood  re- 
turns to  the  heart,  very  much  impoveriffled  and 
grumous  (as  is  obferved  more  evidently  in  epi- 
leptic convulfions),  therefore  that  the  impoveriffled 
blood  may  reftore  its  wafte,  there  is  a neceffity  for 
quicker  refpiration.  Befides,  in  the  violent  mo- 
tions, on  account  of  the  more  abundant  flow  of 

blood, 
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blood,  the  pulfations  of  the  heart  are  increafed, 
which  could  not  be  continued,  (efpecially  as  the 
blood  is  now  deprived  of  air),  without  a more 
plentiful  fupply  of  nitro-aerial  fpirit  : hence  we 
may  conclude^  that  the  chief  ife  of  refpiration  25, 
to  caxfe  and  keep  up  the  motion  of  the  heart  and 
mufcles.  \Ve  may  further  add,  that  if  after  the 
motion  of  the  heart  has  ceafed,  on  account  of 
fuppreffed  refpiration,  air  be  blown  through  a tube, 
inferred  in  the  vena  cava,  the  motion  of  the  heart 
will  be  gradually  reftored ; whence  it  appears,  that 
the  air  is  that  property,  without  which  the  motion 
of  the  heart  cannot  be  maintained : nor  is  it  of 
any  confequence,  by  what  means  air  is  introduced 
into  the  mafs  of  blood ; whether  through  the 
lungs,  or  in  any  other  way*.  The  doctrine  which 
Mayow  has  thus  laid  down,  is  fo  exa6lly  fimilar 
to  the  theory  fuggefted  by  the  late  difcoveries,  and 

G is 

* This  nice  obfervation  has  been  confirmed,  by  an  ex- 
periment of  ours,  in  which  the  motion  of  the  heart  was  kept 
up,  independent  of  refpiration,  oxygen  being  fupplied  to 
the  blood,  through  the  coats  of  the  veffels.  Needham,  in 
the  laft  century,  reftored  to  life  a ftrangled  dog,  by  inflating 
the  thoracic  du6t  with  air. — Vide  infra,  P. 
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is  fo  beautifully  illuftrated  by  himfelf,  that  it 
fcarcely  requires  a comment.  That  the  blood  ac- 
quires a vital  air  in  the  lungs,  for  the  purpofes  of 
animal  heat,  and  lofes  it  again,  on  its  return  to 
the  right  ventricle,  is  now,  we  believe,  not  doubted 
by  any.  That  this  idea  impreft  itfelf,  with  full 
force,  on  the  mind  of  Mayow,  we  think  every  one 
will  allow,  after  what  has  been  delivered.  So 
convinced,  indeed,  was  he,  of  the  truth  of  his 
doflrine,  and  fo  clearly  did  he  fee'  into  the  opera- 
tion of  his  fire-air  particles,  that  he  extends  their 
influence,  to  various  funQions  in  the  animal  frame. 
Although  he  does  not  feem  to  have  diflinfUy  un- 
derftood,  how  fubftances  paft  from  an  aeriform 
to  a condenfed  date,  yet  he  faw  and  proved,  the 
abforption  of  fire-air,  by  the  blood,  in  the  lungs. 

One  apparently  great  objeQion  to  his  doc- 
trine, however,  ftill  remained  to  be  refuted,  which 
w^as,  that  the  foetus  in  utero,  and  chick  in  ovo, 
lived,  w'ere  nourifhed,  and  acquired  growth,  with- 
out the  funftion  of  refpiration.  In  the  explana- 
tion of  this  feeming  contradiflion,  we  fliall  fee 
Mayow  purfuing  one  uniform  and  fyflematic  plan, 
and  applying  his  doflrine,  in  a mofl  beautiful . 


manner. 
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manner.  The  moft  obvious,  and  therefore  the 
moft  commonly  received  opinion,  with  refpefl  to 
the  ufe  of  the  veffels,  was,  that  they  were  formed, 
for  the  foie  purpofe  of  conveying  nourifhment 
from  the  mother  to  the  child.  Mayow  denies, 
that  this  can  be  the  foie  objeft  of  their  formation; 
and  refutes  a variety  of  other  opinions,  brought 
forward  on  the  fubjeft.  Wherefore,  fince  the 
funftions,  which  have  been  affigned  to  the  um- 
bilical arteries,  do  not  feem  to  be  confident 
with  the  truth,  we  may  be  allowed  to  conclude, 
with  the  divine  old  man,  Hippocrates,  that  the 
umbilical  veffels  fupply  the  office  of  refpiration  to 
the  foetus,  which  is  alfo  the  opinion  of  the  learned 
Everard*.  We  may,  therefore,  conclude,  that 
the  foetal  blood,  conveyed  through  the  umbilical 
arteries  to  the  placenta,  not  only  carries  along 
with  it  a nutritious  juice,  but  alfo  a fupply  of 
nitro-aerial  particles  to  the  foetus ; whence  the 

G 2 blood 


* Although  Mayow  thus  agrees  with  the  premifes  of 
Everard,  he  does  not  aflTent  to  his  conclufion,  which  is,  that 
the  circuit  of  the  blood,  through  the  long  and  tortuous 
courfe  of  the  umbilical  veffels,  is  intended  to  cool  it. 
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blood  of  the  fcetus,  by  circulating  through  the 
umbilical  veffels,  becomes  impregnated  with  nitro- 
aerial  particles,  in  the  fame  manner  as  in  the 
lungs.  We  muR,  therefore,  no  longer  denomi- 
nate the  placenta,  the  liver,  but  the  lungs  of  the 
uterus. 

That  blood  is  only  of  ufe,  in  proportion  as 
it  is  impregnated  with  fire-air,  is  a fa6l  which  evi- 
dently arrefted  the  attention  of  Mayow.  He 
faw,  that  refpiration  was  quickened  in  violent 
motion,  for  the  purpofe  of  fiipplying  that  which 
was  expended  in  the  different  fun6lions  ; hence  he 
concluded,  that  the  foetus  mufl  derive  this  aerial 
fupply  from  fome  fource.  Indeed  it  is  very 
probable,  fays  Mayow,  that  if  arterial  blood,  which 
is  impregnated  with  the  nitro-aerial  fpirit,  could 
be  conveyed  to  the  heart,  in  (lead  of  venous,  there 
would  be  no  occafion  for  refpiration.  In  confir- 
mation of  this,  he  mentions  a very  curious  and 
remarkable  experiment,  which,  if  juflly  appre- 
ciated, cannot  fail  to  convince  the  reader,  that 
Mayow’s  ideas,  with  refpefl  to  the  agency  of 
fire-air  in  the  body,  arc  exaflly  fimilar  to  thofe 
of  the  moderns.  Whilft  arterial  blood  is  tranf- 

fufed 
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fiifed  from  one  dog  into  another,  although  the  dog, 
into  whom  the  blood  is  injebled,  is  panting  and 
breathing  deeply,  yet  upon  receiving  the  arterial 
blood  into  his  veins,  he  fcarcely  feems  to  breathe. 
The  animal  having  received,  fays  the  ingenious 
Beddoes,  from  an  unufual  fource,  the  fubftance 
which  is  probably  expended  in  mufcular  aflion, 
it  was,  therefore,  not  necelfary  to  inhale  it  rapidly. 

The  difeovery  made  by  Mayow,  that  fire-air 
is  abfolutely  neceflary  to  the  foetal  oeconomy,  and 
the  fource  from  whence  it  is  derived,  have  now, 
we  believe,  no  opponents.  This  funftion  of  the 
umbilical  velfels,  Mayow  extended  to  the  chick 
in  ovo.  It  is  our  opinion,  he  fays,  that  the  chick 
breathes  through  the  umbilical  veflels,  in  a fimilar 
manner  as  the  foetus  in  utero.  If  it  fhould  be 
objebled,  that  the  air  contained  in  the  liquors  of 
the  egg,  is  not  fufficient  to  fupply  refpiration, 
during  the  whole  time  of  incubation,  I anfwer, 
that  the  air  contained  in  the  egg  is  not  common 
air,  but  that  aerial  matter,  fele6led  from  the  com- 
mon air,  by  the  power  of  refpiration.  Befides, 
the  foetus  in  utero  and  ovo,  have  occafion  for 
only  a fmall  quantity  of  nitro-aerial  particles,  be- 
caufe  the  foetus,  in  either  cafe,  has  no  motion. 
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except  that  of  the  heart;  therefore  a fmall  fupply 
of  nitro-acrial  particles,  from  the  arterial  blood  of 
the  mother,  and  the  liquors  of  the  egg,  is  abun- 
dantly fufficient  for  the  purpofe.  The  gentle 
warmth,  too,  excited  in  the  egg  by  incubation, 
fupplies  the  place  of  nitro-aerial  particles,  upon 
which  depends  the  heat  of  the  fyllem  : for  as  the 
nitro-aerial  particles  ent?r  the  earth,  and  effervefee 
with  the  falino-fulphureous,  from  which  are  de- 
rived the  refpiration  and  life  of  vegetables;  and 
as  the  fame  particles,  mixed  with  the  blood  in  the 
lungs,  caufe  a motion  neceffary  to  animal  life; 
fo  being  blended  with  the  liquors  of  the  egg,  by 
the  influence  of  the  gentle  warmth,  they  induce 
a vital  fermentation,  and  animal  motion  in  them, 
and  fupply  the  place  of  refpiration.  We  are  at 
a lofs,  which  moft  to  admire,  the  beautiful  fafts 

* s 

Mayow  difeovered,  or  his  clofe  and  acute  reafon- 
ing  upon  them.  Nothing  can  be  more  confiftent, 
than  the  manner  in  which,  he  fays,  fire-air  is  fup- 
plied  to  the  foetus  in  utero  and  ovo;  and  the 
reafon  he  gives,  for  the  foetal  flate  not  requiring 
fo  much  fire-air,  is  admirably  explained  by  him, 
as  the  reader  will  fee  in  the  feflion  on  mufcular 


motion. 
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SECT.  VII. 

Opinions  of  Authors,  contemporary  with 
. Mayow,  concerning  Respiration. 


About  the  time,  that  the  ingenious  Mayow 

« 

gave  to  the  world  his  ideas  of  refpiration,  two 
treatifes  were  publifhed,  on  the  fame  fubjeft;  the 
one  by  Swammerdam,  the  other  by  Thrufton. 
It  was  the  opinion  of  Swammerdam,  that  fome- 
thing  was  mixed  with  the  blood,  during  refpira- 
tion,‘and  which  was  neceffary  to  its  perfection; 
and  alfo,  as  the  blood  pall  through  the  lungs,  va- 
pours were  thrown  off,  as  noxious  to  the  fyftem. 
He  afks  himfelf  the  queftion.  Of  what  ufe  is  re- 
fpiration to  life?  and  he  anfwers,  that  it  is  of  utility 
to  the  heart,  and  that,  for  the  fake  of  the  prefer- 
vation  of  life,  which  we  think  confifts  in  the  final 
perfection  of  the  blood,  in  the  left  ventricle  of 
the  heart.  He  maintained,  that  the  more  fubtilc 
part  of  the  air  was  abforbed;  and  by  his  expref- 
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fions  feems  to  think,  that  the  vapours  which  arc 
exhaled,  make  room  for  the  abforbed  air.  He 
held,  neverthelefs,  the  common  opinion  of  the 
times,  that  the  infpired  air  was  intended  to  cool 
and  condenfe  the  blood,  become  heated  and  rare- 
fied by  fermentation,  in  the  right  ventricle.  Pie 
mentions,  however,  that  the  heart  is  llimulated 
to  aftion,  and  nouriflied,  by  the  fine  part  of  the 
air,  taken  in  during  refpiration.  Much  confufion 
and  perplexity  of  ideas  pervade  the  whole  of  his 
treatife;  and  he  feems  occafionally  at  a lofs,  to 
find  terms  to  convey  to  the  mind  of  the  reader, 
his  notions  of  the  effeft  of  air  on  the  blood,  re- 
fulting,  no  doubt,  from  a want  of  experiment,  by 
which  alone,  a knowledge  of  this  kind  is  to  be 
acquired.  Pie  relates,  however,  a curious  ex- 
periment, which  he  made.  A long  flexible  tube 
was  fixed  in  an  opening,  made  in  the  trachasa  of 
a dog : the  animal  was  then  immerfed  in  water, 
•and  he  lived  for  a confiderable  time,  by  breathing 
through  this  tube,  the  upper  extremity  of  which 
rofe  above  the  water,  on  the  furface  of  which,  the 
refpiration  of  the  dog  produced  a beautiful  un- 
dulation. 


In 
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In  Thrufton’s  publication,  we  find  ideas  very 
limilar  to  thole  we  at  prefent  entertain,  with  re- 
fpe8;  to  the  ufe  of  refpiration.*  He  feemed  to  be 
aware  of  the  great  connexion  between  air  and 
life,  and  of  the  dependence  of  the  one  upon  the 
other,  and  quotes,  in  confirmation  of  this,  the 
pafiage  in  Genefis,  ‘ He  breathed  into  his  noftrils 
the  breath  of  life.’  In  order  to  fliew  in  what 

manner 

* I cannot  avoid  remarking,  as  very  fingular,  that  in 
every  work  I have  confulted,  publidied  in  the  time  of  Mayow, 
no  notice  is  taken  of  him.  Thrufton’s  work  was  originally 
a thefis,  which  he  wrote  for  his  degree  at  Cambridge.  It 
is  a cuftom  in  the  Univerfities  of  Cambridge  and  Oxford, 
for  the  candidates  to  write  a paper,  on  a medical  fubjedt,  in 
which  they  are  queftioned  by  the  Profclfors,  in  the  prefence 
of  a numerous  audience.  Thrufton’s  thefis  was  firfl:  inadfe 
known,  when  he  took  his  degree,  in  1664.  Anno  enim 
1664,  Cantabrigian  in  fcholis  medicis  circumfufa,  virorum 
dodfiflimorum  et  juventutis  Horen tififiman,  frequenti  corona 
comparuit.  Mayow’s  treatife  was  publidied  about  four  years 
after,  viz.  in  1668;  but  Thrufion’s  was  not  delivered  to  the 
public,  for  feveral  years  after  he  took  his  degree  : yet  he 
makes  no  mention  of  Mayow,  notwithftanding  he  maintains, 
that  refpiration  is  to  warm  the  blood  ; an  opinion  firft  proved 
by  Mayow,  in  his  beautiful  experiments,  and  in  oppofition  to 
the  prevailing  theories  of  the  times. 


( io6  ) 

manner  refpiration  is  fo  neceffary  to  animals,  he 
firft  confiders  motion  as  abfolutely  indifpenfable 
to  the  blood,  while  it  is  polTell'ed  of  vitality.  He 
brings  forward  the  arguments  of  Harvey,  for  the 
circulation ; and  maintains,  that  the  caufe  of  it  is 
heat,  derived  from  the  air  abforbed  by  the  blood 
in  the  lungs.  He  makes  fome  obfervations  upon 
the  nature  of  air,  which,  he  fays,  pofTefles  nitrous 
particles,  for  which  he  refers  us  to  Gaffendi,  Ent, 
and  Digby.  It  is  very  probable,  fays  Thrufton, 
that  as  the  more  pure,  more  fubtile,  and  more 
penetrating  part,  is  abforbed  by  the  lungs,  and  is 
there,  as  it  were,  loft,  fo  the  expired  air,  be- 
coming replete  and  vitiated  with  the  exhalations, 
and  deprived  of  its  better  part,  is,  in  fome  de- 
gree, rendered  effete  and  ufelefs : moreover,  I 
believe,  it  lofes,  very  confiderably,  its  elafticity, 
being,  in  a great  meafure,  deprived  of  its  more 

aflive  matter.  How  fimilar,  with  fome  exception, 

/ 

is  this,  to  the  reafoning  of  Mayow.  Were  the 
experiments  of  Mayow,  before  publication,  noifed 
abroad,  fo  as  to  fuggeft  thefe  ideas  to  Thrufton; 
or  did  opinions,  like  thefe,  beginning  to  prevail 
at  that  timej  from  obfervation,  roufe  the  genius 
' • ' of 
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of  Mayow,  to  inftitute  experiments  to  confirm 
the  truth  of  them  ? Certain  it  is,  that  at  this 
period,  immediately,  after  Charles  was  reftored  to 
the  crown,  the  genius  of  medical  men  began  to 
enquire,  more  minutely,  into  the  fecrets  of  nature. 
Harvey  had  but  juft  immortalized  his  name,  by 
the  difcovery  of  the  circulation ; Sydenham  was 
in  all  the  glory  of  his  medical  career;  and  the 
different  branches  of  medical  fcience  were  en- 
riched, by  the  elegant  publications  of  Willis, 
Gliftbn,  Mayow,  und  innumerable  others.  When 
this  noble,  but  alas ! much  abufed  profeflion,  was 
adorned  by  fuch  able  fupporters,  every  attention 
would  be  paid  to  the  phaenomena  of  the  animal 
ceconomy,  and  every  theory  would  be  brought 
forward,  that  induftry  could  examine,  and  abilities 
explain ; and  it  appears,  that  a hiftory  of  the  ftate 
of  phyfic,  during  the  laft  century,  would  afford 
an  interefting  account  to  the  medical  reader. 

But  to  return. 

The  intromiffion  of  air,  into  the  blood,  by 
the  lungs,  according  to  Thrufton,  was  neceflary 
to  its  fluidity  and  heat.  (^)  The  particles  of  the 
air,  being  mixed  with  the  blood,  conduce  not 

only 
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Giiiy  to  its  fluidity,  but  alfo  to  the  prefervation 

of  its  heat.  The  heat  is  owing  to  the  nitrous 

particles  of  the  air,  which,  he  fays,  he  could 

eafily  prove,  by  a variety  of  experiments,  unlefs 

]ie  ftudied  brevity;  and  to  explain  its  modus  ope- 

randi,  in  producing  animal  heat,  he  has  recourfe 

to  fermentation.  It  was  obferved,  too,  by  him, 

that  the  blood  acquired  its  florid  colour,  by  its 

.union  with  air;  whence  it  is  rendered  rpore  fit  for 

/ 

the  fundtions  of  the  circulation.  His  theory  had 
been  taken  notice  of  by  fome,  without  mentioning 
,'his  name ; and-  he  adds,  it  is  with  peculiar  plea- 
Ture  I find,  that  the  experiments  of  Lower  con- 
.firm  my  ideas,  It  is  bur  opinion,  that  this  is  the 
peculiar  office  of  the  lungs,  viz.  to  tranfmit  air 
into  the  blood,  by  w'hich  it  acquires  a red  and 
florid  colour ; whence  it  happens,  that  it  becomes 
.not  only  more  florid,  but  more  fluid;  and  the 
-more  fluid  it  is,  the  more  eafily  will  it  be  fitted 
for  the  funefions  of  the  circulation.  Thofe  two 
-I celebrated  philofophers.  Hook  and  Lower,  feem 
'to  have  placed  this  matter  beyond  a doubt,  by  a 
very  ingenious  experiment.  And  I do  not  a little 
rejoice,  and  return  them  my  hearty  thanks,  that 

they 
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they  have  produced  a complete  confirmation  of 
my  theory,  which  has  been  publicly  attacked  by 
leveral,  without  mentioning  my  name.  It  was  an 
opinion,  held  by  medical  men,  for  fome  tinre 
, after  the  difeovery  of  the  circulation,  and  till  the 
nature  of  refpiration  became  better  underftood, 
that  fanguification  was  performed  by  the  heart 
alone.  This  is  entirely  rejefted  by  Thrufton : 
the  office  of  the  heart,  he  fays,  is  to  circulate 
and  diftribute  the  blood,  through  all  parts  of  the 
body,  and  with  it,  the  vital  heat.  If  we  at  all 
confider  the  nature  of  fanguification,  and  examine 
into  the  effefts  produced  in  the  blood,  we  fliall 
not  fail  to  attribute  them  to  the  lungs.  No  phae- 
nornena  in  the  fyftem,  fmee  the  late  difeoveries 
in  chemiftry,  have  excited  greater  attention,  than 
the  fufpenfion  of  refpiration,  in  drowning,  hang- 
ing, and  fuffocation.  It  is  generally  believed, 
that  the  caufe  of  death,  in  thefe  cafes,  has  been 
but  lately  difeovered.  Various  have  been  the 
conjefitures  offered,  and  as  various  the  publica- 
tions. It  is  evident,  that  unlefs  medical  men  had 
a true  idea  of  the  funflion  of  refpiration,  no 
adequate  explanation  could  be  given,  of . the 
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caufe  of  death,  in  hanging,  drowning,  and  fuffo- 
cation. 

Among  the  writers  who  have  adorned  phy- 
fyology,  by  their  publications  on  this  fubjeB:, 
that  of  the  ingenious  Mr.  Coleman  feems  to  have 
been  conducted  with  moft  accuracy.*  This  gen- 
tleman has  (hewn,  that  irritability  is  more  or  lefs 
connected  with  animal  heat,  which  the  blood  ac- 
quires in  its  paffage  through  the  lungs ; that  the 
difference  of  irritability  in  the  two  ventricles,  is 
owing,  in  drowning,  hanging,  &:c.  to  the  blood 
having  loft  its  heat,,  in  confequence  of  not  under- 
going the  neceffary  change  in  the  collapfed  lungs. 
It  is  moft  afluredly  true,  that  the  blood  in  the 
right  ventricle,  during  fufpended  refpiration,  muft 
poffefs  more  heat,  than  when  it  arrives  at  the  left ; 
becaufe  it  has  traverfed  through  the  lungs,  where 
it  muft  have  loft  a confiderable  quantity,  to  fup- 
port  the  life  of  thofe  organs.  The  proximate 
caufe  of  death,  in  the  cafe  of  drowning,  &c. 

according 

* To  do  juflice,  however,  to  Dr,  Fothergill,  of  Bath, 
we  muft  fay,  that  from  fome  accidental  circumftances,  we 
have  not  read  his  work  on  this  fubjecl ; it  is  a pleafure  we 
promife  ourfelves  very  fliortly. 
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according  to  Mr.  Coleman,  is  a want  of  latent 
heat  in  the  blood,  with  obftruQion  in  the  pulmo- 
nary veffels,  from  the  collapfed  lungs.  It  appears 
' to  me,  that  want  of  the  latent  heat  alone,  is  the 
proximate  caufe.  I regard  the  want  of  latent 
heat,  as  an  efifeB:  produced  by  the  collapfed  lungs. 

-Mayow,  and  others,  have  long  ago  fbewn,  that 
fluids  can  pafs  from  the  anterior  to  the  pofterior 
cavities  of  the  heart,  when  the  lungs  are  collapfed. 
The  only  intention  of  nature,  in  diftending  the 
lungs,  during  refpiration,  is,  that  more  points  of 
contaB  may  take  place,  between  the  blood  and 
atmofpheric  air,  for  the  abforption  of  oxygen; 
and  were  it  poflible,  that  the  fame  quantity  of 
oxygen  could  be  abforbed  by  the  lungs,  when 
they  are  collapfed,  as  in  the  other  cafe,  I have  no 
doubt,  that  there  would  be  no  occafion  for  the 
alternate  contraBion  and  dilation  of  the  thorax. 
I fpeak  abftraBedly  of  refpiration,  for  every  one 
allows  the  utility  of  preffure.  See.  in  refpiration, 
producing  confiderable  effeBs,  in  promoting  the 
flow  of  the  fluids  of  the  body. 

The  fame  idea,  with  refpeB  to  the  caufe  of 
death,  in  drowning,  See.  prefented  itfelf  to  the 
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ingenious  Thriifton ; and  probably  Mr.  Coleman 
will  be  furprifed  to  find  his  theories  and  ex- 
periments, in  part,  anticipated,  as  far  back  as 
the  year  1664.  It  occurred  to  Thrufton,  that 
the  death  produced  by  hanging,  drowning, 
and  fuffocation,  arofe  from  one  and  the  fame 
caufe.  Many  and  various  experiments  had  fully 
proved,  that  in  thefe  cafes,  air  was  prevented 
from  uniting  with  the  blood  ; hence  its  motion  was 
flopped,  and  life  deftroyed.  He  had  obferved, 
that  the  antevior  cavity  was  always  greatly  dif- 
tended  with  blood ; for  from  the  fufpenfion  of 
refpiration,  there  w^as  nothing  which  could  convey 
that  principle  to  the  blood,  by  which  it  acquired 
its  heat,  fluidity,  and  vitality.  (^)  Having  pre- 
mifed  thus  much,  fays  Thrufton,  it  is  fcarcely  ne- 
ceflary  to  enquire,  why  animals  die  fo  quickly, 
in  hanging,  drowning,  and  fuffocation : we  mufl 
repeat,  that  air  being  withheld  from  the  blood,  its 
motion  ceafes,  and  life  is  deftroyed.  That  this 
is  the  cafe,  is  proved  by  a variety  of  obfervations 
and  experiments.  Harvey  fays,  that  in  a body 
juft  hanged,  he  found  the  right  auricle  and  lungs 

very 
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very  much  diftended  and  infarfted  with  blood*. 
Refpiration  ceafing,  there  was  nothing  which  could 
propel  the  blood  into  the  left  ventricle ; nothing 
which  could  properly  blend  it  together,  and  com- 
municate to  it  vitality,  fluidity  and  heat.  Ex- 
periments were  inftituted,  to  fliew  how  neceflary 
the  p refence  of  air  is  to  the  vitality  and  motion 
of  the  blood.  ' Hook  had,  before  this,  exhibited 
to  the  Royal  Society,  the  experiment  of  affording 
and  with-holding  life,  by  the  motion  of  a bellows 
in  the  trachea  of  a dog;  and  Profeflbr  Croon, 
at  London,  before  the  Prefident  and  Fellows  of 
the  College  of  Phyficians,  reflored  to  life  a 
ftrangled  fowl,  by  blowing  air  into  its  lungs. 

Dr.  Needham  too,  at  Oxford,  in  the  prefence  of 

% 

Boyle  and  others,  recovered  a dog,  which  had 
been  hanged,  by  inflating  the!  thoracic  du6l  with 
air.  (P)  The  infpired  air,  obferves  Thrufton, 
united  with  the  blood,  and  promoted  its  fluidity, 
by  which  means  it  reflored  the  circulation,  which 
had  flagnated  in  the  right  ventricle,  and  in  the 
lungs.  He  adds,  that  bleeding  is  often  found  of 

H ufe. 
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life,  in  cafes  of  hanging,  See.  and  it  could  only 
produce  its  good  effects,  by  relieving  the  right 
ventricle,  and  lungs  of  their  load  of  blood ; hence 
the  great  ufe  of  that  remedy,  in  fome  cafes  of 
difficult  refpiration.  The  remarks  which  Thrufton 
has  made  on  this  fubjeft,  are  very  judicious  ; and 
the  coincidence,  which  had  taken  place,  between 
his  obfervations,  and  thofe  of  Mr.  Coleman,  is 
curious  and  worthy  of  notice.  The  heart  has  been? 
found,  fays  this  gentleman,  to  be  loaded.  If, 
therefore,  from  the  right  fide  of  the  heart,  while 
thus  in  a hate  of  violent  plethora,  a fmall  quantity 
of  blood  could  be  taken,  experiment  and  obfer- 
vation  tell,  that  its  power  and  aflions  would  be 
inftantly  re-invigorated*. 

Although  it  had  been  afferted  and  proved,  by 
many,  that  the  prefence  of  air,  was  abfolutely  ne- 
ceffary  to  the  life  of  animals,  yet  feveral  very 
able  men  denied,  altogether,  its  union  with  the 
blood  in  the  lungst.  It  was  urged,  that  no  ex- 
periments had  decidedly  proved  it  •/  that  the  fame 

* 
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pores  which  gave  entrance  to  the  air,  would  fuf- 
fer  the  blood  to  efcape.  Willis,  however,  ima- 
gined, that  the  air  got  accefs  to  the  blood,  im.^ 
mediately  before  it  palfed  from  the  artery  into  the 
vein,  when  it  is  changed  from  a dark  to  a . florid 
colour*.  They  did  not  know,  that  air  could 
unite  with  blood,  through  a medium  as  denfe  as 
a bladder.  Experiments  had  not  been  made  to 
prove  the  abforption  oil'air  by  the  blood,  when  Har- 
vey and  Highmore  denied  it;  and,  had  Thrufton 
attended  to  the  experiments  of  Mayow,  he  would 
have  been  able  to  have  urged  more  powerful 
arguments,  in  favour  of  the  abforption  of  air. 
Lower  too,  foon  after,  as  we  fliall  prefently  fee, 
inconteftibly  proved,  by  his  experiments  on  ani- 
mals, the  union  of  air  with  the  blood  in  the  lungs. 

H 2 Notwithftanding, 


* Pharmaceut.  Rat.  P.  1 7.  By  th6  way,  we  may  ob- 
lerve,  that  this  ingenious  phyllcian  maintains,  that  the  ufe 
of  refpiration  is  to  give  vitality  to  the  blood,  by  its  union 
with  air.  He  takes  notice  of  the  difference  between  arte- 
rial and  venous  blood  f and  fays,  that  the  blood,  in  palling 
through  the  lungs,  to  the  pulmonary  vein,  is  animated  by 
the  air  ; and  adds,  that  this  vein  is  exadly  limilar  to  an  ar- 
tery, and  that  you  may  inje6l  it  from  trunk  to  branch. 
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- Nctwithftanding,  however,  that  Mayow’s  ex- 
periments had  decided,  beygnd  the  fhadow  of  the 
doubt,  that  atmofpheric  air  is  compofed  of  two 
kinds  of  air,  the  one  the  preferver,  the  other  the 
deftroyer  of  animal  life  ; and  Lower  had  clearly 
fhewn,  by  additional  experiments,  its  abforption 
by  the  lungs  ; yet  we  find  an  ingenious  anatomift 
denying  its  union  with  the  blood;  fo  much  does 
prejudice  pervert  the  judgment.  How  air  could 
be  brought  from  the  elaftic,  to  the  unelaftic  ftate, 
was  a difficulty,  which  could  not  be  folved 
by  the  philofophers  of  the  laft  century ; and 

they  did  not  attempt  to  explain  it ; becaufe  they 

) 

never  imagined  fuch  a change.  From  different 
fafits  and  obfervations,  they  could  underhand,  how 
, air  might  mix  with  the  blood  in  the  lungs ; but 
bbyond  this,  they  could  not  extend  their  ideas, 
as  the  powerful  and  neceffary  aid  of  experiment 
was  wanting.  They  faw  the  foetus  in  utero,  liv- 
ing and  growing  without  refpiration;  they  ob- 
ferved,  that  all  the  blood  did  not  pafs  through  the 
foetal  lungs,  and  that  nature,  to  fupply  this  defeft, 
had  formed  other  channels,  to  tranfmit  the  blood 
from  the  right  to  the  left  fide  of  the  heart,  viz. 

the 
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the  foramen  ovale,  and  canalis  arteriofus.  Hence 
they  concluded,  that  as  air  could  not  arrive  at  the 
foetus,  and  that  as  the  temporary  channels  were 
obliterated  in  the  adult,  refpiration  was  of  no 
other  ufe,  than  to  circulate  the  blood  through  the 
lungs.  It  was  thus  imagined,  that  the  moft  pow- 
erful argument  againft  the  abforption  of  air  by  the 
lungs,  was  the  event  of  refpiration  in  the  foetus 
in  utero.  (0.)  If  air  be  fo  neceflary  to  the  adult, 
why  fliould  the  foetus  be  deprived  of  that  privi- 
lege ? But  in  the  foetus,  no  union  of  air  can  take 
place,  becaufe  it  cannot  breath  in  the  uterus  ; yet 
in  it,  equally  good  and  fine  blood  is  prepared  as 
in  the  adult  who  breathes. 

Of  this  objeQion,  Thrufton  was  aware ; and 
although  he  mentions  that  the  mutual  heat  and 
umbilical  velfels  fupply  the  place  of  the  lungs  and 
refpiration,  yet  he  feems  to  lay  hold  of  the  idea, 
left  he  fliould  be  obliged  to  give  up  his  theory,  of 
the  abforption  of  air  by  the  lungs,  and  not  as  if  he 
underftood  the  nature  and  office  of  the  placenta. 
Had  Diemerbroeck,  with  his  ufual  penetration, 
attended  to  the  experiments  and  obfervations  of 
Mayow  and  Lower,  how  foon  would  he  have  been 
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convinced  of  his  error?  He  would  there  have 
feen,  that  the  placenta  fupplied  the  place  of  the 
lungs  and  refpiration,  by  oxygenating  the  foetus 
with  the  maternal  blood.  He  only  mentions 
Mayow  once,  and  then  in  fuch  a manner  as  if  he 
did  not  at  all  underftand  the  fublime  truths  he  had 
difeovered.  Maurocordatus  had  publifhed  at 
Conftantinople  ‘ De  Motu  et  ufu  Pulmonum,’ 
in  which  he  denied,  that  refpiration  was.  of  any 
ufe,  except  to  tranfmit  the  blood  from  the  right  to 
the  left  cavities  of  the  heart,  This  opinion,  fays 
Diemerbroeck,  John  Mayow  has  refuted  by  a ce- 
lebrated experiment.  The  experiment,  I fuppofe, 
for  he  does  not  quote  it,  of  inje6ling  a fluid  into 
the  pulmonary  artery,  and  finding  it  in  the  left 
ventricle. 

The  difference  between  the  colour  of  arterial 
and  venous  blood,  formed  a no  lefs  fubjeH  for 
fpeculation,  than  the  function  of  refpiration. 
Hippocrates  knew  nothing  of  the  diftinftion  be^ 
tween  artery  and  vein,  and  confounded  both 
under  the  name  of  <pAsip,  Erafiftratus,  who  had 
been  invited  by  the  Ptolemies  into  iEgypt,  where 
he  made  fome  diffeHions,  was  the  firft  who  diffin- 

guifhed 
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giiiflied  veins  from  arteries,  which  he  called 
fmooth,  in  contradiftinftion  to  the  afpera  arteria.' 
He  imagined,  how'ever,  that  they  contained  airJ 
Galen  next  aflerted,  that  arteries  were  not  air 
velfcls,  which  he  difcovered  by  the  obvious  expe- 
riment, of  palling  ligatures  round  the  velfels.  He 
obferved,  that  arterial  blood  was  differently  co- 
loured from  that  of  the  veins,  which,  he  faid, 
was  owing  to  the  air,  which  mixed  with  it.  in  the 
arteria  venofa.  He  imagined,  however,  that  it 
united  with  the  air,  by  palling  through  the  feptum 
cordis.  Columbus  maintained,  that  the  blood 
was  mixed  with  air,  in  its  palfage  through  the 
lungs;  and  this  was,  alfo,  the  doflrine  of  Servetus, 
which  he  publiflied  in  his  book  ‘ De  Rellitutione 
Chriftianifmi.’  Thefe  obfervations,  however,  that 
blood  acquired  its  colour  from  the  air,  were  made 
without  aftual  experiment,  and  was  a mere  theo- 
retical opinion.  Neither  was  it  adopted  by  phy- 
fiologills  in  general ; and  the  doftrine  which  ob- 
tained the  moll  credit  among  medical  men  was, 
that  the  colour  of  the  blood  was  owing  to  the 
heat  it  acquired  in  the  heart;  little  imagining, 
that  both  the  heat  and  colour  are  originally  owing 
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to  one  and  the  fame  caufe.  The  obvious  experi- 
ment of  obferving  the  blood  in  the  pulmonary 
artery  and  vein,  had  not  direUly  occurred  to  any 
one,  till  the  middle  of  the  feventeenth  century. 
The  doflrines  which  began  to  prevail  at  this  time, 
refpe6ling  the  laws  of  the  animal  oeconomy,  bear 
a ftriking  analogy  to  thofe  which  are  at  prefent 
adopted.  It  was  an  age,  indeed,  remarkable  for 
accuracy  of  obfervation  and  elucidation  of  fa6ls. 
Certain  it  is,  that  at  this  period,  opinions,  fup- 
pofed  to  be  modern,  were  whifpered  in  literary 
circles,  and  fuggefted  experiments,  upon  which 
to  build  the  foundation  of  rational  fyllems.  The 
prejudices  of  mankind,  and  a fuperftitious  vene- 
ration for  the  dead,  were  now  confiderably  obli- 
terated, by  the  diffufion  of  knowledge.  The  ne- 
celTity  of  the  ftudy  of  anatomy,  was  perceived  by 
men  not  connected  with  the.  profelfion,  and  whofe 
minds  had  been  emancipated  from  the  fhackles  of 
prejudice,  by  a liberal  education  : hence  direc- 
tions became  more  frequent ; and  in  proportion  as 
thefe  prevailed,  difeoveries  were  made,  which  re- 
futed or  confirmed 'the  theoretical  opinions  of  their 
predeceffors. 

Among 
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Among  thofe  who  by  their  induftry  and  at- 
tention,  acquired  and  merited  their  medical  cele- 
brity, was  the  ingenious  Lower.  This  phyfician, 
by  his  accurate  and  well  conduced  experiments, 
convinced  the  unprejudiced  mind,  at  once,  that 
the  change  produced  in  the  blood,  was  owing  to 
the  abforption  of  air.  We  are  by  no  means,  to 
imagine,  that  the  blood  derives  its  colour  from 
the  heat  which  it  acquires  in  the  heart.  This 
opinion  is  fufficiently  refuted,  by  obferving,  that 
the  colour  is  different  in  each  ventricle  ; and  fince 
their  funftions  are  fimilar,  why  fhould  not  the 
change  take  place,  equally  in  one  as  in  the  other  ? 
for  every  one  will  allow,  that  blood,  drawn  from 
the  pulmonary  artery,  is  venous,  in  every  refpefl. 

Experimental  enquiry  clearly  proves' to  us,  that 
the  new  rednefs  is  not  acquired  in  the  left  ventri- 
cle ; for  if  we  infert  a cork  into  the  divided  trachea 
of  an  animal,  and  draw  blood  from  the  cervical 
artery,  immediately  upon  fuffocation,  it  will  be 
completely  venous,  in  every  refpefl,  as  if  it  had 
flowed  from  an  opened  jugular.  However,  that 
no  room  might  be  left  for  doubt  upon  the  fub- 
jcH,  the  following  experiment  was  made  on  a dog, 

deprived 


(•  122  ) 

deprived  of  all  fenfation  and  motion  by  fuffoca- 
tion,  to  prove  the  effcft  of  air  upon  the  blood,  in 
its  paflage  through  the  lungs.  The  lungs, 
which  were  perforated,  were  inflated  by  air  blown 
into  them;  the  event  anfwered  expeflation  com- 
pletely; for  the  blood  was  received  into  a cup 
(from  the  pulmonary  vein)  equally  as  florid,  as 
if  it  had  been  taken  from  the  artery  of  a living 
animal.* 

CT)  The  experiments  which  prove,  that  the 
blood  acquires  its  red  colour  from  aerial  particles, 
is  cQnfirmed  by  the  common  obfervation,  that  the 
furface  of  venous  blood  becomes  florid,  when 
received  into  a cup,  by  being  in  contaft  with  air. 
If  this  be  removed  by  a knife,  the  next  ftratum 
will  acquire  the  fame  colour,  from  a fimilar  caufe. 
It  is,  therefore,  very  evident,  that  the  bright  red 
• colour  of  the  blood,  is  owing  to  the  particles  of 
air  infmuating  themfelves  into  it;  the  whole  mafs 
is  rendered  florid  in  the  lungs,  becaufe  in  them, 

/ ^ the 

. ^ t 

■*  The  lungs  were  perforated,  that  they  might  be  con- 
flantly  diftended,  and  that  the  air  might  have  free  egrefs. 
tower  ufes  tlie  terms  fioridus^  JiurJinretts,  mtilus^  & cocdncus, 
iridifcriminately. 
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the  air  being  diffufed  through  all  the  particles  of 
the  blood,  is  intimately  blended  with  it;  and  if 
blood  be  kept  conftantly  agitated,  as  it  flows  from 
a vein,  it  will  become  florid  throughout.  If  you 
afk,  fays  Lower,  in  what  manner  the  nitrous  fpirit 
of  the  air  pafles  into  the  blood,  do  you  fhew  me, 
by  what  pores  the  fame  nitrous  fpirit  of  fnow, 
pafles  through  veflels  and  cools  fluids*.  (V)  We 
may,  therefore,  rationally  conclude,  that  the  blood, 
in  its  paflage  through  the  lungs,  abforbs  air,  to 
which  its  red  colour  is  altogether  owing;  after- 
wards, however,  when  the  air  has  efcaped  from, 
the  blood,  into  the Jlruclure  of  the  fyfem  and  paren- 
chyma of  the  vifcera^  and  has  tranfpired  through 
the  pores  of  the  body,  it  is  perfeftly  agreeable 
with  reafon  to  fay,  that  the  venous  blood,  being 
deprived  of  it,  appears,  on  that  account,  more 
duflvy  and  black.  Can  any  reafoning  be  more 
clofe  or  more  accurately  applied  ? or  where  fhall 
we  find  induflion,  from  experiment,  better  under- 

■ *. 

flood,  or  more  clearly  perceived?  It  is,  however, 

A 

remarkable,  and  rather  Angular,  that  Lower  no 

where , 

* This  was  a branch  of  the  atomical  philofophy,  which 
confidered  frigorific  particles  as  the  caufe  of  congelation. 
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where  mentions  his  ideas,  with  refpeft  to  the  uft 
of  the  infpired  air.  He  contents  himfelf  with  a 
fimple  relation  of  fafts,  and  probably  did  not  wifii 
to  hazard  his  reputation  upon  theory,  particularly 
as  there  appears  to  have  been  a jealoufy  enter- 
tained againft  Mayow,  for  the  new  doftrines  which 
he  had  fo  boldly  and  fo  confidently  alferted.  It 
appears  extraordinary,  that  Lower  fhould  not 
have  quoted  Mayow’s  experiments  and  obferva- 
tions,  in  confirmation  of  his  own  opinion,  that 
the  blood  loft  the  florid  colour  it  acquired  in  the 
lungs,  in  confequence  of  the  air  being  difengaged 
from  it  in  the  fyftem,  particularly  too,  when  that 
opinion  was  very  much  doubted  by  phyfiologifts 
of  the  firft  refpeftability.*  Lower,  however, 
throws  out  fome  obfervations  upon  the  fubjefl, 
which  had  long  before  partly  occurred  to  medical 
men.  From  obferving  the  effe6ls  produced 
upon  the  blood,  during  refpiration,  we  may  eafily 

conjeflure, 

* Lower’s  Treatife  on  the  Heart  was  publiflied  feveral 
years. before  Mayow  wrote;  but  the  fourth  edition  of  the 
Tradatus  de  Corde  came  out  above  fix  years  after  Mayow 
gave  to  the  world  his  Experiments  and  Obfervations  on  Re- 
fpiration. 
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conjefture,  how  much  the  health  of  the  bloo(i> 
depends  upon  its  union  with  the  air,  and  of  what 
confequence  it  is  to  refpire  it  poire;  and  how 
greatly  they  are  in  the  wrong,  who  deny  this  in- 
tercourfe  between  the  air  and  blood,  without  which 
it  would  be  equally  as  poffible  to  enjoy  health  in 
the  filth  of  a prifon,  as  in  the  pleafantnefs  of 
country  air.  He  adds  this  remarkable  obfervation, 
which  fhews  how  gradually  knowledge  was  heal- 
ing upon  the  mind, — for  wherever  a fire  burns 
freely,  there  alfo  we  breathe  with  moft  eafe.  Lit- 
tle did  Lower  imagine,  how  intimately  conne6led 
this  obfervation  was  with  the  admirable  experi- 
ments of  the  negle6fed  Mayow,  and  how  beauti- 
fully illuftrated  by  them.  Nothing  can  afford  a 
more  pleafing  amiifement  to  the  rational  mind, 
than  to  obferve  the  growth  of  knowledge,  in  fuc- 
ceeding  generations : and  little  praife  is  due  to 
that  man,  whofe  mind  would  not  grow  warm  from 
the  contemplation  of  fcience,  or  whofe  enthufiafm 
would  not  encreafe,  from  difeovering  the  beauties 
of  an  author.  Surely  the  mind  muft  be  deeply 
interefled,  when  file  obferves  the  gradual  difplay 
which  genius  makes  in  the  advancement  of  kiiow- 
I ledge ; 
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ledge;  and  when  file  beholds  the  efforts  of  afpir- 
ing  abilities  Humbling  upon  truth,  but  again  falling 
from  it,  for  the  want  of  experiment. 


' C-^)  T ocroiirTi  S?  Tvy^oi-VEi  ttmo-i  tokti  o-ujjiOicn 

78  TTvsui^oiTog  s^cTciy  oogTs  roov  ^:V  uWoov  U7:cx,vToc-j  uTrzyp* 
f^svog  0 oivOpuTTOg,  ymi  crnfoov  xai  ttotoov,  tvvocLt  av. 

^vo  %oii  r^iig  xdi  TTXiiovMg  ^iar/jiv  t §5  rig  ziriXoi^dt 
rug  78  TTVsv^UTog  slg  to  <roo^u  ^is^o'^8g,  sv  (ipuy-ii 

uttoKKoito  uvy  ug  ^Ji^sFi^vig  ypjiyig  £8<rrig  too  (ru^ufi 
78  TTvsv pLUTog,  De  Flatibus. 

(^)  Imo  certe  conftat,  poffe  fanguinem,  fine 
ipforum  motu  pulmones  pertranfire ; etenim  fi 
fanguis,  aut  liquor  quivis  aliusj  ope  fyringae,  in 
arteriam  pulmonalem  animalis  mortui  injiciaturj 
idem  in  fmiftrum  cordis  ventriculum  prompte 
fatis  permeabit.  Et  utique  qiiifque  in  fe  experiri 
poteft,  quanquam  fupprefsa  ad  tempus  refpira^ 
tione,  pulfum  tamen  arteriarum  in  carpis  fatis  va^ 
lidum  effe,  quod  vero  non  contingeret,  nifi  fanguis, 
per  pulmonesj  ad  fmiftrum  cordis  ventriculum^ 
tunc  temporis  tranfiret.  P.  298. 

C^)  Nempe  fi  ope  follium  afperse  arterias 

adaptatorum, 


( 127  ) 

adaptatomm,  animalis  ciijiisvis,  veluti  canis,  in- 
fufflentur  pulmones,  ita  tamen  ut  per  foramina 
m eorum  extremitatibus  hinc  inde  fafla,  etiam 
exeat  aliquid  aeris,  qui  iterum  per  folks  fupplendus 
eft,  ne  pulmones  concidant,  in  hoc  cafu  vivet 
animal.  Et  tamen  in  pulmonibus  incontinenter 
inflatis,  iftius  modi,  fanguinis  conquaffatio  locum 
habere  nequit;  quin  et  pulmonum  motu  prorfus 
ceftante,  fanguis,  nihillominus,  per  eofdem,  ad 
finiftrum  cordis  ventriculum  tranfmittitur.  Sin 
autem  alias,  infpiratione  inftituta,  fprituque  in 
pulmones  haufto,  os  et  naris  alicui  obturentur, 
quamvis  inflati  maneant  pulmones,  mori  tamen 
necefte  erit,  quia  non  licet  expirare.  Et  tamen, 
in  hoc  cafu,  seque  patet  fanguini  tranfttus  per  pul- 
mones, ac  in  priore,  neque  enira  in  illo,  major 
elfe  poteft  fanguinis  comminutio,  ,cum  in  utroque 
cafu,  pulmones  fe  pariter  diftentos  habeant ; certo 
utique  argumento,  neque  ad  fanguinis  tranfttum 
per  pulmones,  neque  ad  conquaftationem,  adeo 
neceffariam  efle  refpirationem;  ideo  autem  in 
priore  cafu  vivit  animal,  in  pofteriore  tamen  mo- 

I 

ritur;  quia  in  illo  novus  eft  fubinde  aeris  recentis 
acceffusj  in  hoc  vero  nullus.  P.  299-300. 

(D)  Nindrura 
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(1^)  Nimirum  qiicmadmodum  particulae  nitro- 
aerese,  terras  fpiracula  lente  fubeuntes,  ibidem  cum 
particulis  falino-fulphureisj  iis  verb  immaturis, 
aeftu  obfcuro  congredientes,  a quo  vegetabilium 
vita  dependet;  ita  particulae  eaedem  nitro-aereae, 
magis  confertim  in  cruoris  maflam  pulmonum 
minifterio  introduQae,  particulifque  ejus  Talino- 
fulphureis,  ad  juftum  rigorem  eveftis,  quoad  mi- 
nima admixtae,  fermentationem  fatis  infignem 
qualis  fc.  ad  vitam  animalem  requifita  eft,  ef- 
ficiunt.  P.  47.  Cruoris  maffa  a particulis  falino- 
fulphureis,  ad  juftam  vojatilitatem  evedis,  con- 
flatur,  unde  fit  quod  ei  color  atro-purpureus  Tup- 
pclat.  Enimvero  fermentationes  rerum  natu- 
raliurn  fere  quafcumque,  a particularum ' nitro- 
aerearum  motii  procederc,  et  utique  farigulhis 
aeftum  ab  eMem  causa  provenire  nullatenus  du- 
bito.  P.  148. 


(^)  Si  fanguis  in  vale  aliquandui  fervatus, 
in  vitrum  collocetur,  ex  quo  aer  per  antliam 
aercam  exhauritur,  fanguis  ifte  in  fuperficie,  qua 
idem  colorem  floridum  obtinuit,  leniter  effervefcet 
et  in  bullulas  affurget.  Sin  autem  fanguis  arte- 
riofus  adhuc  incalefcens,  in  loco  aere' vacuo 

' ■ pofitus 
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pofitus  fuent,  idem  mirum  in  modum  expandetur 
et  in  bullulas  pene  infinitas  elevabitur.  P. 
Annotandum  eft  hie  loci  quod  ficut  particulae  nitro- 
aereae  fanguinis  fermentationem  efficiunt,  ita  fer- 
mentatio  ifta  particulas  nitro-aereas  alias^  ex  acre 
excutit,  elicitquei,  a quibus  aeftus  in  fanguine  de 
movo  inftauratur.  Nimirum  fpiritus  nitro-aerei 
fanguinis  maftae  in  pulmonibus  immixti,  effervef- 
centiam  fatis  intenfam  in  eidem  excitant;  iidem 
vero  mox  in  corporis  habitu  maxima  ex  parte  a 
fanguine  in  ufus  infra  dicendos  fecernuntur;  ita 
ut  aeftus  cruoris  ad  pulmones  reverfi,  ob  eorun- 
dem  defedum  multum  imminutus  et  remiflius 
fiat;  neque  tamen  ferraentatio  adeo  penitus  ceftat, 
quin  eadem  particulis  nitro-aereis  ex  aere  pro  fui 
renovatione  eliciendis  valet.  Atque  ita  demum 
in  automate  animali  motus  fermentationis  peren-' 
liatur.  P.  150-1.  Quemadmodum  fanguinis  fer- 
mentationem, ita  etiam  illius  incalefcentiam  a 
particulis  nitro-aereis  cum  particulis  cruoris  falino- 
fulphureis  exaeftuantibus,  oriri  exiftimo.  Etenim 
fi  minera  quaevis  falino-fulphurea,  cujufmodi  funt 
marchafitae  vltriolicae  aeri  humido  exponantur, 
caedein  brevi  ffiftum  caloremque  intenfum  con- 

I cipientj 
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cipient;  in  quantum  fc.  particulae  aerese  cum. 
particulis  minerae  falino-fulphureis  congreiTae,  ef- 
fet-vefcentiam  infignem  excitant.  P.151.  Quanto 
ergo  major  fanguinis  aeftus  fervorque  erit,  qui 
particulis  falino-fulphureis,  rite  eveftis  abundet 
et  quibus  particulae  aereae  confertim  et  quoad 
minima,  pulmonum  minifterio  admifcentur  Qui- 
bus infuper  addo,  calorem  ilium  adeo  intenfum, 
quo  animalia  in  motum  violentum  concita  affi- 
ciuntur,  ex  eo  partim  provenire,  quod  in  moti- 
bus  violentis  refpirationem  magnopere  intend! 
necelfe  fit;  unde  fit,  ut  particulae  nitro-aereae  ma- 
jor! copia  in  fanguincm  introdufclae,elfervefcentiam, 
caloremque  folito  majorem  efficiant : neque  enim 
in  motibus  maxime  violentis  membrorum  attritio 
tanta  ell,  quae  calorem  adeo  fervidum  excitare 
polfit.  Imo  li  qiiis  etiam  in  quiete  aliquantifper 
intenflus  refpiraverit,  idem  fe  calore,  folito  majore, 
mox  fulfufum  elfe  fentiet.  P.  152. 

(^)  Etenim  fi  cordis  pulfatio  a fanguine  in 

finubus  ejus  exaelluante  perficeretur,  tunc  pul- 

fante  corde,  illius  ventriculi  a fanguine  illo  maxime  ■ 

dilatarentur;  baud  aliter  quam  vefica  in  figuram : 

maxime  capacem  inflatur.  At  -vero  ex  vivi  fec- 
. . ' ■ .1 . . 

tionibus 
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doiiib'us  conftat,  cordis  ventriculos  in  pulfu  fuo 
contrahi  et  non  a Tanguine  raref’afto  five  explofo 

I 

dilatari,  item  fanguinem  e corde  fe  contrahente, 
non  vero  refoluto,  profilire.  P.  302.  Et 
tilterius  adhuc  conftat  motum  cordis  a fanguine 
rarefafto  non  fieri,  quippe  corda  nonnumquam 
execfa,  quanquam  expreffo  ex  ventriculis  eorum 
fanguine,  nihilominus  pulfare  obfervantur.  Enim- 
vero  fi  opii  diffolutio,  aut  aqua  frigida  per  venam 
jugularem  injiciantur,  cordis  motus  flatim  cre- 
brior  erit,  ut  faipe  expertus  fum,  at  hoc  propter 
crebiorem  accenfionem  fieri  non  poteft.  Plane 
ut  cor  nihil  aliud  eff'e  videatur,  quam  mufculus, 
in  aHione  fua  e cscteris  parum  difcrepans.  P.  303. 
(G)  Vita  ni  fallor,  in  fpirituum  animalium  dif- 

a 

tributione  confiflit,  quibus  fupplendiscordispulfa- 
tionefanguinifque  ad  cerebrum  affluxu  omnino  opus 
cfl.  Enimvero  vcrifimile  efl:,adquemvismufculorum 

• motum  fal  hoc  aereum  omnino  neceffarium  effe.  P. 
-304.  Etenim  arbitrari  fas  fit,  fubitam  illam  muf- 
culorum  contraflionem  a diverfi  generis  particulis 
invicem  commixtis  procedere.  Particulas  nitro- 
-falinas  ex  aere  infpirato  hauflas  particularum  mo- 

• li varum  alterum  genus  conftituere,  quae  particu- 

I 2 lis 
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lis  aliis  falino-fulphurcis  a fangiiinis  mafia  fuggef- 
tis,  effervefcentiam  earn  excitant,  a qua  mufcu- 
laris  contraftio  procedit.  Quapropter  fuppreffa 
refpiratione,  cum  fal  illud  aereum,  ad  motum 
quemvis  requifitum,  deficiat,  cordis  pulfationem 
et  confequcnter  fanguinis  ad  cerebrum  affluxum 
, ' interrumpi,  mortemque  fequi  necefie  erit,  304-5. 
Et  hie  refpirationis  ufus  ulterius  confirmari 
poteft.  Etenim  in  exercitiis,  motibufque  vio^ 
lends  intenfiore  utique,  et  crebriore  refpiratione 
opus  eft ; non  tarn  ut  major  fanguinis  affiuxus 
liberius  per  pulmones  tranfeat ; hoc  enim  ceflante 
refpiratione  fieri  pofie  oftendimus ; fed  quoniam 
per  varias  iftas  eft'ervefeentias,  in  mufculorum 
contraftione  faftas,  maxima  fit  falls  nitro-ae'rei 
impenfa,  ita  ut  fanguis  venofus  multum  jam  dc- 
pauperatus  et  grumofus  ad  cor  redeat  (uti  etiam. 
poll  motus  convulfivos  in  epilepfia  faftos  evenire 
certum  eft)  quapropter  ut  fanguis  effaetus  difpen- 
dia  refarciat,  intenfiori  refpiratione  omnino  opus 
eft.  Prseterea  in  motibus  violentis  ob  uberiorem 
fanguinis  affluxum,  cordis  pulfationem  citatiorent 
efie  necefie  eft,  quod  fine  liberiore  fpiritus  nitro* 
aerii  acceffu  (prjefertim  fanguine  effbeto  jam  ex* 
7 iftentc): 


( 133  } 

iftente)  fieri  vix  potcfl.  Plane  iit  praecipuus  re- 
fpirationis  ufus  efic  videatur,  ut  mufculorum  et 
praecipue  cordis  motus  inftituatiir.  Et  ulterius„ 
adhuc,  fi  poftquam  cordis  motus  ob  fuppreflam 
refpirationem  cefiaverit,  aer  pertubulum  vense 
adaptatum  infuffletur,  motum  cordi  ex  poftliminio 
reflitutum  videatur.  Ut  videatur,  aerem  elTe  il- 
lud,  fine  quo  cordis  motus  inftitui  plane  nequit, 
neque  multum  referre,  qua  ratione,  utrum  per 
pulmones,  an  alia  quavis  via  aer  in  fanguinis 
maflam  trajiciatur.  P.  306-7. 

(H)  Ouocirca,  cum  munera  arteriarum  umbi- 
licalium,  quae  hactenus  affignata  lunt,  minus  pro- 
pria, veraque  videantur,  liceat,  cum  divino  fene 
Hippocrate,  ftatuerc,  umbilicum  embryo  refpira- 
tionis  yicem  fupplere;  quae  etiam  doBiffimi 
Everardi  fententia  eft.  P.  318.  Statuimus,  fangui- 
nem  embryi  per  arterias  umbilicales  ad  placentam 
fivecarunculasuterinasdelatumjnon  tantum  fuccum. 
nutritium  fed  una  cum  eodem  particularum  nitro- 
aereajTum  portiunculam  commeatu  fuo  ad  foetum 
devehere ; plane  ut  fanguis  infantuli,  per  cirpu- 
lationem  fuam  in  vafis  umbilicalibus  faftani,  eo^ 
■dem  modo  ac  idem  in  vafis  pulmonalibus,  par- 

I 3 ticulis 
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ticulis  niLro-aereis  impregnari  videatur.  Proindc, 
ut  placenta  non  amplius  jecur,  fed  potius  pulmo-: 
uterinuf,  nuncupanda  fitv  P-  319-21- 

(I)  Enimvero  verifimile  eft,  fi  fanguis  arteri- 
ofus,  qui  fpiritu  nitro-aereo  imbutus  eft,  loco 
venofi  ad  cor  accederet,  nulla  omnino  refpiratione 

opus  eft.  P.  321.  ' 

Et  hoc  inde  confirmari  videtur,  quod  dum 
fanguis  arteriofus  ex  uno  cane  in  alterum,  noto 
jam  experimento,  tranfmittitur,  canis  in  quern  fan-, 
guis  transfertur,  quanquam  antea  anhelus  et  intenfe 
refpirans,  fanguine  tamen  arteriofo  intus  recepto. 
vix  omnino  refpirare  videtur.  P.  321. 

(L)  Verifimile  etiam  effe,  puriorem,  fubtilio- 
rem,  magifque  penetrabilem  aeris  partem,  dum  ille 
infpirando  pulmonibus  hauritur,  ibidem  quafi  de- 
perdi,  adeoque  aerem  expiratum,  utpote  fuligini-  ^ 
bus  et  vaporibus  implicitum  iniquinatum,  orbatum- 
que  potiori  parte  fua,  vapidum  quodammodo 
atque  effcetum  reddi ; quinetiam  (ut  facile  credi- 
derim)  eidem  elafticitatis  fuae  vim  magna  ex  parte 
perire,  nempe  mobiliori  ilia  materia  plurimum 
fpoliato.  P.  34-5*. 

(^)Porro 

* * De  Refpirationis  Ufu  primario  Diatriba.  AuClore 

Malachia  Thruflon,  M.  D.  Lugd.  Batav.  1671. 


( ‘35  ) 

■ ' (^)  Porro  particiilae  aeris  fiinguini  'commix- 
tfic,  non  ad  fluiditatem  folum,  verum  etiam  ad 
colorem  ejus  confcrvandum  non  parum  va- 
lent. P.  52. 

(^)  Tandem  hoc  pulmoni  proprium  ac  pecu- 
liare  efle  volumiis.  Quod  intromiffis  particulis 
aeris,  colore  coccineo,  rutiloque  fanguinem  donet ; 
unde  non  floridior  tantum,  fed  etiam  fluidior  ut 
fit,  neceffe  eft  ; quo  autem  fluidior  eft,  eo  facilius 
circuitu  ' etiam  fuo  defunritur.  Celeberrimus 

O 

Hooldus  et  Lowerus,  jam  aliquoties  laudatus, 
nobiliflimo  experimento,  rem  hanc  difficillimam 
confecifle  videntur,  nec  fmunt  nos  diutius  de  eadein 
dubitare.  Ego  vero  non  parum  Isetor,  illifque 
gratias  ago  quod  theorias  meae  (a  nonnullis  publice 
fed  fuppreflb  meo  nomine  impugnatae]  rem  ipfam 
teftem  dederint.  P.  128-g. 

(O)  Hoc  praemiftb,  non  opus  erit  ut  quaera- 
mus,  cur  ftrangulati  tarn  fubito  morte  pereant,  five'"^ 
illi  fufpendantur  laqueo,  five  aqua  fubmergantur, 
five  catarrhis  fuffocentur  ? repetendum  enim  eft, 
aeris  ufu  interdiftis  fanguinem  a motu  ceflare,  pro- 
indeque et  vitam  tolli.  Atque  hanc  rationem  veram 
cffe,  multae  variaeque  obfervationes,  et  experi- 

I 4 menta, 


{ ) 

'menta,  teftantur.  Harveius  (in  Epifl;.  ad  RioU- 
num)  fe  in  cadavere  humano,  noviter  ftrangulato, 
auriculam  cordis  dextram  et  pulmones  fanguine 
plurimum  diftentos,  atque  infarBos  reperiffe  tef- 
tatur.  Nempe  ceffante  refpiratione,  nihil  erat, 
quod  fanguinem  e pulmonibus  in  finiftrum  cor- 
dis propelleret,  nihil  quod  fluidum  fads,  calidum- 
que,  ac  fpirituofum,  adeoque  rite  commixtum  et 
rutilum  proellaret.  P.  61-2. 

(P)  Nimirum  i-nfpiratus  aer  et  fanguirii  com- 
mifcebatur,  ejufque  fluiditatem  promovebat,  ac 
totiim  ejus  flumen,  quod  jam  in  dextro  cordis 
ventriculo,  atque  in  pulmonibus  ftagnarat,  ford 

I 

impulfu  ad  progrelfum  et  circulationem  folli- 
citabat.  P.  63-4. 

CQ-)  At  in  fcEtu  nihil  aeris  admifceri  po.tell, 
cum  in  utero  non  refpiret ; et  tamen  in  eo,  non 
minus  bonus  ac  fpirituofus  fanguis  conficitui'j, 
in  quam  homine  nato  et  refpirante. . P.  455* *. 

(R)  Quinimo  nec  a fmiftro  cordis  ventriculo, 
povum  hunc  ruborem  fanguini  impertiri,  certif- 
fimo  hoc  cxperimento  confici  poteft;  fi  nirndrum 

afpera 

* • 0 ' 

* Kbrandi  De  Diemerbroeck  Medi^nas  et  Anatomes 
jf’rofeflbris  Anatome  Corporis  Humani.  Geneva?.  1679* 
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jgtfpera  arteria  in  collo  nudata  difcindatur,  et  im- 
iniffo  fubere  ar£le  defuper  ligctur,  ne  quid  aeris 
in  pulmones  ingrediatur,  fanguis  ex  arteria  cer- 
vicali  fimul  difcifsa  effluens  (faltem  qui  aliquandiu 
port  praefocatum  pulmonem  erumpit]  totus  ve- 
nofus  pariter,  et  atri  colons  apparebit,  non  aliter 
quam  fi  vena  jugulari  pertufa  profufus  fuiffet. 
Hoc  ego  faepius  expertus  fum.  P.  iig*. 

(S)  Itaque  propulfo  languine  atque  infufHatis 
fimul,  necnon  perforatis  pulmonibus;  expefta- 
tioni  eventus  optime  refpondebat ; quippe  aeque 
purpureus  in  patinam  excipiebatur,  ac  li  ex  ar* 
teria  viventis  effufus  f’uiflet.  P.  iig. 

<'r)  Praeterea  colorem  hunc  rutilum  particulis 
aeris  fefe  in  fanguinem  infinuantibus  omnino  de- 
beri,  ex  eo  fatis  perfpicuum  eft  ; quod  frcut  in 
pulmonibus  per  totum  floridus  redditur,  quia  in 
illis  aer  per  omnes  fanguinis  particulas  diffufus, 
cum  ipfo  intimius  permifcetur,  ita  fanguinis  ve- 
poll  in  vafe  excepti  fuperficies,  et  pars  fumma, 

quatenus 

* Tradatus  de  Corde,  item  de  Motu  et  Colore 
Sanguinis  et  Chyli  in  eum  tranfitu.  Authore  Ricardo 
Lower,  M.  D.  Coll.  Med,  Lond.  Socio,  Editio  quarta. 
Londini,  1680. 
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quatenus  aeri  expofita  fit,  coccineum  quoquc 
colorem  acqiiirit ; quae  fi  cultello  auferatur,  prox- 
ima  quae  fubjacet  a fimili  aeris  contaftu,  in  eun- 
dem  brevi  mutabitur.  P.  121. 

(V  Quare  fanguinem  in  fuo  per  pulmones 
tranfitu  aerem  haurire,  ejufquc  admixtioni  flori- 
dum  fuum  colorem  omnino  debere,  maxime  ve- 
rifimile  eft;  poftquam  autem  in  habitu  corpo- 
ris et  vifcerum  parenchymatis  aer  rurfus  a fan- 
guine  magna  ex  parte  avolavit,  atque  per  pords 
corporis  tranfpiravit,  fanguinem  venofum  illo  pri- 
vatum obfcuriorem  et  nigriorem  illico  apparere, 
ration!  pariter  confentaneum  eft.  P.  122. 

; (w)  Ex  quo  conjicere  facile  eft,  quantum 

fapguini  beneficium  ab  admixto  aere  accedat, 
quantumque  interfit,  eum  falubrem  femper  et  fe- 
renum  haurire ; quantumque  aberrent  illi,  qui 
aeris  hoc  cum  fanguine  commercium  omnino  in- 
tercedant;  abfque  quo  fieret,  ut  poffet  aliquis  non 
minus  falubriter  verfari  in  faetore  carceris,  quam 
inter  ameniffima  vireta;  ubicumque  fc.  ignis 
fat  commode  ardere  poteft,  'ibi  et  nos  aeque  com- 
mod4fe  refpirarc.  P.123.,  ' 


SECT, 
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SECT.  VIIL  - 

t 

I . 

t ' 

Mayow’s  Theory  of  Rrspiration  adopted  by 
WoLF£RSTAN,(2n(i  VER^iEYEN. 


When  the  myfleiy  of  refpiration  began  to  be 
unfolded  by  men  of  abilities,  the  truths  which 
every  where  adorn  the  works  of  Mayow,  foon 
caught  the  attention.  Obfervations  were  made, 
which  the  neglefted  experiments  of  Mayow  had 
already  confirmed,  and  opinions  ftarted,  which 
his  doftrine  had  long  before  beautifully  illuflrated. 
The  fludy  of  air,  too,  became  a favourite  purfuit, 

and  branched  out  into  multiplied  experiments,  in 

• 

order  to  account  for  the  various  phaenomena, 
which  accompany  the  important  funQion  of  refpi- 
ration. As  Mayow,  from  his  laborious  and  inge- 
nious experiments,  had  explained  this  fubje6l 
in  the  mofl  accurate  and  fatisfaftory  manner,  it 
was  natural,  when  truth  afferted  her  dominion, 
to  bring  forward  him'whofe  labours  mofl  certainly 
I entitled 
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entitled  him  to  credit  and  refpeft.  In  a book 
which  we  accidentally  met  with,  the  author  adopts 
the  theory  of  Mayo^\r,  and  explains  himfelf,  very 
clearly,  on  the  fubjea*.  He  rejeBs,  as  abfurd, 
the  idea  of  fermentation  in  the  heart ; and  fays, 
that  the  chyle  coming  to  the  right  ventricle,  is 
more  intimately  blended  with  the  blood  in  the 
diaftole ; yet  they  flay  not  to  make  that  buftle 
fome  have  thought,  but  by  the  lyllole,  or  con- 
traBion  of  the  heart,  are  foon  driven  out  again, 
the  chyle  accompanying  the  blood,  to  the  greatell 
amongft  all  the  the  vifcera  for  Janguijication^  I 
mean  the  lungs,  where  tiiey  both  receive  a Jlorid 
red,  and  by  the  admilhon  of  new  <particles-,  are 
more  perfeHly  affimilated,  and  united  with  each 
\ otherf.:  and  he  fays,  he  very  much  queftions, 

whether 

\ 

" — — 

* An  Enquiry  into  the  Caul'es  of  Difeafes,  in  general, 
and  the  Difiurbh'nceS  of  thfe' Humours  in  -Man’s  Body,  where- 
in the  Nature  of  the  Blood,  of  the  Air,  and  of  a peftilen^ 
. tial  ,Coii,ftitytion,,arj5  ■briefly  eonfidered,.  with  fome  Obfer- 
rr  -vations  on  the  Yenppi-of  Vipers,  by  Stanford  Wolferflan* 
^ M- A.  London,  1692.  I find  no  account  of  this  author  in 
_ Wood’s^  .Atbena?,  neither  is  he  mentioned  b^  Morhol. 

■ • t P-7-  . ™ 
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'whether  any  thing  elfe  is  left  in  a healthy  air,  td 
join  with  the  blood,  but  the  aerial  fait. 

His  obfervations,  on  the  ufe  of  the  aerial  fait, 
are  very  ftriking.  It  is  apparent,  he  obferves, 
that  the  air  does  enter  the  veficulary  cells,  and 
there,  whether  by  adhefion-  or  diffolution,  does 
*depofite,  at  leafl,  Jome  part  of  this  aerial  fait, 
where  meeting  with  the  occurring  humours,  it  is  , 
direflly  carried  to  the  heart,  and  by  its  pungent 
particles,  molefting  and  irritating  the  ftreight  and 
oblique  fibres  of  the  heart,  does  ftir  them  up  into 
a fyftole,  or  contraflion,  and  fo,  by  ftreightening 
its  ventricles,  to  drive  forth  the  blood  contained 
in  them,  in  the  arteries.  And  thh  I take  to  be  the 
true  original  of  all  puljation^  and  firji  motion  of 
the  hearty  and  circulation  of  the  blood  throughout 
the  body.*  He  fays,  he  cannot  fuppofe,  that  the 
aerial  fait  enters  the  pores  of  the  body : neither, 
when  I obferve  the  difference  between  the  florid, 
aerial  coloured  blood,  returning  from  the  lungs, 
and  the  atro-purpureal  blood  contained  in  the 
veins,  can  I believe  this  aerial  fait  does  enter  by 

the 


p P.  44. 
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the  pores;  or  is  mixed  with  the  venal  blood,  wbiei? 

/ 

I fee  the  venal  blood  both  changed  in  colour  and 
confiftence,  from  what  I either  find  in  the  lungs 
or  arteries.*  He  maintains,  that  the  effebts  of 
the  aerial  fait  on  the  fyftem  is  evident,  in  many 
cafes : it  produces  hunger,  by  entering  the  fto- 
mach  and  lungs;  hence  the  appetite  in  taking  the 
frefh  air  : that  it  is  highly  ufeful  to  the  motion 
of  the  ftomach  :t  it  prevents  too  the  coagulation 
of  the  blood,  and  promotes  the  fecretion  in  our 
bodies,  and  facilitates  the  feparation  and  expul- 
fion  of  alinoft  every  humour.  The  reader  will 
recolleft,  that  this  was  alfo  the  opinion  of  Thruf- 
ton,  who  maintained,  that  the  infpired  air  gave 
fluidity  to  the  blood. 

That  oxygen  renders  the  blood  more  fluid, 
by  its  union  with  it,  we  think  is  evident,  from  the 

following 


* P.  28. 

f My  very  worthy  and  Ingenious  friend,  Dr.  Ingen- 
Houfz,  found  by  his  eudiometer,  that  there  was  lefs  oxygen 
in  the  marfliy  lands  of  Holland,  than  at  Vienna;  and  he  at- 
tributes the  keemefs  of  appetite^  and  qiiicknefs  of  digejlion^  in  the 

I 

latter  plad6,  to  this  circumltance.  Mayow  alfo  maintains, 
that  the  fire-air  particles  are  eflcntial  to  digeftion. 
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following  experiment,  which  we  made.  After  a 
frog  had  remained  feveral  hours  in  nitrogen  gas, 
he  was  taken  out,  and  barely  fliewed  figns  of 
fenfation,  \v4ien  pinched.  He  was  now  opened; 
the  heart  was  turgid  with  dark  blood,  and  did  not 
a6l,  except  when  pricked.  In  this  ftate,  he  was 
placed  in  a glafs  jar,  containing  oxygen  gas.  The 
heart  began  inftantly  to  a£I,  and  the  blood  became 
very  quickly  florid,  through  all  the  veffels.  I 
obferved,  when  opening  him,  that  the  blood  in  the 
veflels,  particularly  in  a large  one,  which  runs 
along  the  internal  furface  of  the  abdominal  muf- 
cles,  was  dark,  firm,  and  coagulated,  and  did  not 
flow,  but  only  left  a fpotted  mark  on  the  feiffars, 
where  they  divided  the  veffel;  as  foon  as  it  be- 
came florid,  from  the  admiffion  of  oxygen,  it 
flowed  freely  through  all  the  veflels,  and  in  cou- 
fiderable  quantity,  giving  a bright  red  colour  to 
the  furface  of  the  water.*'  It  is  far  from  us  to 
build  theory  or  praClice  upon  diftorted  fa6ts ; 

fuch 

* Experiments  fimilar  to  this,  the  Royal  Society  have 
done  us  the  honour  to  receive.  We  have  there  pfovVcI, 
that  oxygen  is  not  the  principle  of,  but  ftimulus  to  irritability, 
contrary  to  tlie  opinion  of  Girtanncr  and  others. 
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fuch  is  the  experiment,  and  the  reader  is  at  liberty^ 
to  draw  what  conclufions  he  pleafes  from  it.  Thefe 
fuggeftions,  however,  of  Thrufton,  and  Wolferftan, 
confirmed  by  our  experiment,  hold  out  the  hopes 
of  refolving  tumours,  by  the  inhalation  of  oxygen^ 
and  accordingly  this  idea  has  been  put  to  the  teft 
of  experiment;  and  the  tumours  I have  feen  re- 
duced by  this  remedy,  affords  the  pleafing  con- 
folation,  that  when  obfervations  fltall  have  been 
matured  by  further  experimental  enquiry,  cafes 
of  this  kind  will  be  as  little  dreaded  by  the  prac- 
titioner, as  the  moft  trifling  : and  it  gives  meplea- 
fure,  that  the  knowledge,  on  this  fubje6l,  daily 
increafes;  for  among  the  many  cafes  which  come 
under  the  care  of  Dr.  Thornton,  he  often  meets 
with  glandular  fwellings,  particularly  about  the 
neck,  which  yield  furprifingly  to  the  inhalation  of 
vital  air. 

After  having  enumerated  thefe  effeSls  of  the 
aerial  fait,  W olferftan  forms  a theory,  which  few 
will  imagine  was  entertained  by  fo  old  a writer. 
He  fays,  that  the  plague,  and  peftilential  fevers, 

, S 

mult  arife  from  either  a partial  defeat,  or  partial 
contaminationj  or  depravation  of  this  fait.  When 

reafoning 


( 145  } , 

reafonlng  on  the  partial  want  of  the  nitro-aerial 
particles,  he  adds  the  following  remarkable  ob-  ' 
fervations;  Yet  even  in  thefe  partial  defefts,  when 
only  one  part  of  one  lobe  of  the  lungs  is  ulcerat- 
ed, yet  in  how  fliort  a time  is  the  motion,  co- 
lour, and  confiftency  of  the  blood,  changed  from 
what  it  was  ? * , 

- ‘'n 

In  cafes  of  pellilential  fevers,  for  the  want  of 
this  combining  fait,  the  particles  of  our  blood 
are  diflocated,  its  crafis  made  lax,  and  prepared 
very  ready  to  receive  and  combine  with  this  aerial 
depravationt.  The  reader  will,  probably,  here 
recollefl,  the  reafoning  that  has  been  applied,  in  the 
cure  of  typhus,  by  oxygen.  The  analogy  pointed 
out  between  the  blood,  in  the  fecondary  ftage  of 
fever,  and  fea  feurvy,  is  very  ftriking.  The  fame 
idea  prefented  itfelf  to  the  penetrating  mind  of 

K Wolferftan, 


* P.  45-6.  f P.  48.  Wolferftan  feeras  to  think, 

that  only  a cfr/za/w  quantity  of  nitro-aerial  particles  preferves 
the  proper,  or  if  I may  fay,  the  vital  confiftence  of  the 
blood.  That  different  ftates  of  aggregation,  in  thecompo-SH- 
nent  parts  of  the  blood,  takes  place,  to  a certain  extend -/ns 
during  life,  I believe  is  allowed  ; but  it  would  be  defirabje^j^- 
to  know,  how  far  oxygen  is  concerned  in  fuch  alterations. 
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Wolferllan,  when  he  obferved,  that  the  crafis  of 
the  blood  was  lax,  for  the  want  of  the  combining 
fait.  Some  of  the  moft  curious  palfages,  in  this 
valuable  little  treatife,  relate,  if  I may  apply  the 
expreffion  to  fo  early  an  author,  to  the  de-oxy- 
genation of  the  blood.  He  applies  Mayow’s- 
theory,  to  account  for  the  effe6ls  produced 
by  the  bite  of  the  adder.  He  obferves,  that 
the  different  parts  of  adders  produced  no  bad 
effeHs,  when  eaten  by  dogs,  cats.  See.-  but  when 
a living  creature  was  bit,  the  place  always 
fwell'ed,  looked  black,  and  the  blood  feemed  to 
coagulate.*  Not  being  able  to  find,  by  tedious 
diffedion,  a flruQure  for  the  fecretion  of  poifon^. 

nor 


* P.  62.  Baglivi  gives  a fimilar  account  of  the  bite  of 
tbe  tarantula.  Deraorfa  pars  quandoque  ftupore  infigni  pre- 
henditur  dreu/o /iwWo,  ni£-ro,  aut  fubjia'vo  coloratur,  And 
an  obfervation  which  he  adds  is  fo  remarkable  and  curious, 
that  I muft  quote  it.  Generaliter  loquendo  fymptomata 
tarantalorum,  primo  veneni  infultu  fiinilia  funt  iis,  qurn  in 
maligna  febre  ex  coagulatione  obfervari  folent,  qualia  funt 
angor  cordis  fpirandi  difficultas,  omnimodo  fere  pulfus  oppref- 
lio,  animalium  vitaliumque  a(5lionum  repentina,  ac  pene  fatalis 
jadura.  Difiert.  de  Anat.  &:c.  et  Tarant.  P.  23-5.  How 
fimilar  tliis,  to  the  defeription  of  feurvy ! 
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nor  the  poifon  itfelf ; but  above  all,  he  fays,  hav- 
ing obferved,  that  during  biting,  the  adder  kept 
its  jaws  fo  exaftly  clofe,  that  no  breath  or  water 
could  pafs  out,  and  that  the  animal,  at  the  time, 
made  an  expiration,  and  that  no  ill  effefts  were 
produced  from  the  bite,  if  he  prevented  the 
animal  from  ‘ making  an  expiration  ; and  after 
having  quoted  Mayow,  to  fhew,  that  expired 
air  is  no  longer  fit  for  animal  life,  he  concludes, 
that  it  is  the  introduction  of  this  unwholefome  breath 
into  the  fyjlem^  tuhich  produces  the  confequent 
evils,*  The  ingenious  Wolferftan,  draws  another 
conclufion  from  thefe  fa8;s,  to  explain  the  fymp-' 
toms  attending  peftilential  fevers.  ’Tis  as  eafy 
to  conceive,  he  adds,  as  in  the  adder,  how  the 
fame  deficiency  is  made  in  the  air  we  breathe  in, 
and  what  effeft  that  deficiency  will  have  upon  the 
humours  of  our  body.t 

It  is  fuppofed  now,  by  fome,  that  various 
poifons  a8;  by  de-oxygenating  the  fyftem.  May 
not  many  animals  poifon,  by  introducing  into  the 
fyftem,  expired  air?  It  is  known,  from  experi- 

K 2 ments, 
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merits,  that  carbonic  acid  and  azotic  air,  injecled 
into  the  blood  veflels  of  animals,  produce  a dark 
colour  of  the  blood,  and  fpeedily  deflroy  life.*’ 
It  is  found,  alfo,  that  the  prefence  of  the  delete- 
rious gafes,  to  any  confiderable  extent,  more  or 
lefs  prevents  the  union  of  oxygen  with  different 
fubflances.  Hence,  probably,  the  reafon,  why 
fo  fmall  a quantity,  introduced  into  the  circu- 
lating fyftem,  produces  death.  The  celebrated 
Italian  experimentalift,  Fontana,  has  fhewn,  that 
the  venom  of  the  viper,  mixed  with  the  blood  of 
a fowl,  rendered  it  black,  and  preferved  it  in  that 
ftate,  notwithftanding  its  expofition  to  atmofpheric 
air ; and  we  know,  that  under  this  latter  circum- 
ftance,  its  furface  fhould  have  acquired  a florid 
colour.  Hence  the  venomous  influence,  pre- 
vented the  abforption  and  ufual  agency  of  oxygen. 

The  do6lrines  of  Mayow,  thus  elucidated,  in 
fome  degree,  by  Wolferllan,  began  now  to  make 
their  way  on  the  Continent,  and  to  acquire  fur- 
ther able  fupporters.  The  clearnefs  and  preci- 
fion,  with  which  they  pointed  out  the  neceflfity 

of 


* Girtanner. 
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of  the  prefence  of  an  aerial  fluid,  to  the  vitality 
of  the  blood,  demonflrated,  that  refpiration  was 
not  intended  for  thofe  futile  purpofes,  to  which 
it  had  been  hitherto  applied.  Some  of  the  beft 
ideas  on  this  fubjeB,  after  Mayow,  were  thofe 
publiflted  by’  Verheyen.  We  cannot  avoid  men- 
tioning  fome  remarkable  obfervations  of  this  au- 
thor, as  they  clearly  fhew,  that  he  perfe6lly  under- 
flood  this  important  funclion;  particularly,  too, 
as  he  has  attended,  with  more  accuracy,  than  any 
one,  to  Mayow’s  experiments,  and  has  altogether 
adopted  the  reafoning  and  do6lrine  founded  upon 
them.  He  rejeHs,  with  Mayow,  that  refpiration 
is  to  cool  the  blood,  or  to  tranfmit  it  through  the 
lungs;  other  more  important  ufes  muft  be  fought 
for.  (A)  From  confidering,  with  attention  and 
accuracy,  every  circumflance,  it  appears,  that  re- 
fpiration is  performed,  for  the  exprefs  purpofe  of 
continually  fupplying  air  to  the  fyftem,  to  keep 
up  the  motion  of  the  blood;  for  it  is  evident, 
that  our  life  and  health  altogether  depend  upon 
this  caufe.  Now,  when  we  obferve,  that  this 
motion  fails,  when  refpiration  is  impeded,  it  is 
rational  to  conclude,  that  fomething  is  fupplied 

K 3 frpni 
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-from  the  air,  through  the  medium  of  refpiration ; 
more  efpecially,  too,  when  we  recollefl,  that  the 
blood  acquires  its  beautiful  crimfon  colour  in  the 
lungs.  The  blood,  however,  he  remarked,  loft 
this  colour,  in  its  circulation  through  the  fyftem, 
for  it  is  obferved  to  be  dark  in  the  veins.  (^)  There- 
fore, fince  the  veins  receive  the  blood  from  the 
arteries,  it  follows,  that  its  bright  red  colour  is 
loll,  either  in  the  capillary  branches,  or  in  its 
palfage  from  the  arteries  to  the  veins;  and  fince 
the  bright  crimlbn  colour  is  rellored  to  the  blood, 
after  it  has  circulated  through  eaeh  ventriele,  and 
the  intermediate  lungs,  we  mull  conclude,  that 
the  colour  originally  loll,  is  rellored  to  it,  during 
its  palfage  from  one  ventricle  to  the  other.  Here 
the  experiments  of  Lower  are  quoted,  in  confir- 
mation of  his  opinion,  and  he  makes  the  following 
curious  remarks.  (^)  The  lall  portion  of  blood 
drawn,  during  vcntcfeHion,  has  very  frequently 
the  appearance  of  being  arterial.  It  is  owing  to 
this  caufe;  as  the  blood  in  the  veins  flows  flowly, 
it  oppofes  fome  refiflance  to  the  circulation  of 
the  arterial  blood,  which,  when  moderate,  is  of 
ufe,  for  the  fafe  and  eafy  fecretion  of  various 

principles, 
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principles,  from  the  mafs  of  blood;  but  during 
the  How  of  blood  from  an  opened  vein,  that  re- 
fillance  being  removed,  the  arterial  blood  circu- 
lates more  freely,  and  therefore  does  not  depofit, 
in  fuch  quantity,  thofe  principles,  which  i,t  other-r 

wife  would  have  done,  and  among  which  wc  mujl 

\ 

take  in  the  matter  fupplied  by  the  air.  ' ' 

Verheyen  was  not  fatisfied  with  afferting,  that 
air  entered  the  blood,  during  refpiration ; like 
Mayow,  he  muft  enqire  what  that  aerial  matter  is, 
which  is  fo  neceffary  to  life.  Here  he  quotes  this 
author,  and  adopts  his  opinion,  that  the  nitro-aerial 
particles  is  the  matter  fupplied.  He  agrees  with 
him,  too,  in  thinking,  that  that  part  of  the  air  is 
copioufly  condenfed  in  nitre  ; hence  it  is,  that 
combuftible  matter  readily  burns  in  vacuo,  when 
combined  with  that  fait.  I could  adduce,  adds 
Verheyen,  many  more  arguments,  drawn  both 
from  reafpn  and  experience,  in  favor  of  the  opi- 
nion, that  fuch  an  aerial  fupply  is  acquired  by 
refpiration  ; but  the  want  of  time,  and  a wifli  to 
confult  the  convenience  of  the  reader,  prevent 
me  : if  any  one,  therefore,  is  defirous  of  more 
knowledge,  on  this  fubjeft,  he  may  confult  the 

K 4 i treatife, 
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trcatile,  which  the  ingenious  Mayow  has  pub- 
liflied,  on  nitre  and  the  nitro-aerial  fpirit.  Ver- 
heyen  goes  on  to  prove,  that  the  nitro-aerial  par- 
ticles are  taken  into  the  fyftem,  for  the  purpofe 
of  producing  heat  and  motion,  which  are  caufed 
by  the  mutual  union  of  the  nitro-aerial  and  ful- 
phureous  particles.  We  now  know  the  reafon, 
he  fays,  w^hy  refpiration  is  fo  much  quickened 
by  exercife,  and  why  animals  die  in  the  vacuum  of 
an  air  pump;  for  together  with  the  air,  are  ex- 
haufted  thofe  particles  fo  neceffary  to  life.  In- 
deed it  is  very  probable,  that  together  with  the  air, 
are  included  other  particles,  of  a more  fubtile  na- 
ture, differing  very  much  in  their  nature  and 
properties.  And  it  is  certain,  that  animals  die  in 
vacuo,  on  that  account,  becaufe  the  flame  and 
ignition  of  coal,  a candle,  and  fuch  like  fubftances, 
confined  in  the  glafs,  are  immediately  extinguifli- 
ed,  on  the  exhauftion  of  the  air,  if  we  are  to 
credit  the  experiments  of  Boyle;  but  gun-pow- 
der, which  befides  fulphureous,  contains  nitrous 
matter,  burns  and  flames  almoft  equally  as  w^ell  as 
in  the  open  air. 

This  author,  by  attending  to  the  experiments 

of 
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of  Boyle  and  Mayow,  acquired  a perfeft  know- 
ledge of  the  fun6lion  of  refpiration;  and  his  ideas 
on  the  motion  and  heat  of  the  blood,  are  no  lefs  ' 
accurate.  Thefe  elfefts,  he  fays,  are  produced, 
by  the  union  of  the  particles,  taken  in  by  the 
lungs,  with  the  phlogiftic  matter,  which  is  conveyed 
to  the  fyftem  with  our  food. 
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' SECT.  IX. 

Mayow’s  Application  of  Fire-air  to 
Vegetation. 


The  new  difcoveries  in  chemiftry,  have  thrown 
as  much  light  on  .the  oeconomy  of  plants, ' as  on 
that  of  animals.  It  is  now  evident,  that  the  food 
of  vegetables  is  chiefly  air.  The  ingenious  Priefl- 
ley,  the  world  well  knows,  inllituted  a variety  of 
experiments,  to  difcover  what  air  was  heft  adapted 
to  the  food  of  plants;  and  at  lall  determined,  that 
plants  grew  the  moft  vigoroufly,  in  noxious  and 
putrid  airs.  All  the  noxious  airs,  however,  were 
not  equally  favourable  to  vegetation;  nitrous  air, 
he  obferved,  prefently  deftroyed  it.  The  expe- 
riments of  Prieftley  difcover  much  contradiflion  ; 
in  fome  cafes,  the  plants  thrived  perfeflly  well  in 
putrid  air,  but  in  others  they  died.*  Dr.  Prieftley 
alfo  found,  that  plants  have  a power  of  correfting 
bad  air;  but  did  not  know  the  condition,  neceftary 

to 


* Vide  Vol.  I.  for  1781,  p.  86. 


( ‘55  ) 


to  make  plants  perform  fuch  an  office;  tor  both 
he  and  Mr.  Scheele  obferved,  that  the  growth  of 
plants  very  frequently  injured  the  air.  Thefe 
contradi6lions  could  not  be  accounted  for,  by  the 
diligent  enquiries  either  of  Prieftley,  of  Senebier, 
or  of  Scheele,  till  my  accurate  and  learned  friend. 
Dr.  Ingen-Houfz,  clearly  pointed  out  the  error. 
He  difcovered,  that  not  only  the  fame  plant  did 
not,  at  all  times,  give  out  the  fame  kind  of  air, 
but  alfo  that  different  parts  of  the  fame  plants, 
afforded  different  kinds  of  air;  and  that  thefe 
variations  were  owing  to  the  influence  of  the 
fun’s  light  upon  vegetation,  llis  experiments  too, 
led  him  to  draw  very  different  conclufions  from 
thofe  of  Prieftley.  This  philofopher  imagined, 
from  his  experiments,  that  oxygen  was  invariably 
injurious  to  vegetable  life.  This  opinion,  how- 
ever, Dr.  Ingen-PIoufz  has  refuted,  and  main- 
tains, that  plants  fliut  up  in  vital  air,  live  fo 

« 

much  the  longer,  as  the  air  is  fuperior,  in  purity, 
to  atmoftpheric  air.*  The  ufe  of  oxygen  is,  to 

form 


* EfTay  on  the  Food  of  Plants,  p.  2.  Is  it  not  pro- 
bable, that  the  food  of  different  plants  vary,  like  that  of 

animals  ? 
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form  with  carbon,  fixed  air,  the  chief  food  of 
plants.  Being  perfuaded  of  this,  from  his  expe- 
riments, he  concluded,  that  the  foil  was  continu- 
ally engaged,  in  forming  carbonic  acid,  for  the 
nourifhment  of  vegetables ; and  that,  for  this 
purpofe,  it  muft  abforb  oxygen  from  the  atmo- 
fphere,  being  already  fupplied,  by  a variety  of 
fubftances,  with  carbon  : hence  the  necelTity  of 
fallow.  To  prove  this,  he  made  the  following 
experiments ; He  expofed  eight  cubic  inches  of 
good  mouldy  ground,  to  eighteen  of  atmofpheric 
air,  for  three  days,  but  conftantly  hid  from  the 
fun’s  light,  by  covering  the  apparatus  with  a 
flower-pot,  and  found  the  air  fo  much  deprived 
of  oxygen,  that  a wax  taper  could  not  burn  w^ell 
in  it  j and  when  the  experiment  was  made  in  the 
light,  the  remaining  air  was  almoft  pure  azot.* * 

This, 

animals  ? Thofe  which  grow  in  marfliy  grounds,  it  Is  pro- 
bable, have  their  food  principally  compofed  of  hydro-carbo- 
nate, which  is  difengaged,  in  confiderable  quantity,  in  fuch 
fitnations.  Dr.  Prieftley  found,  that  the  willow  thrived  the 
be.ft  of  all  in  putrid  air ; and  this  plant,  we  know,  con- 
flantly  grows  in  marfliy  foils. 

* Ibid.  p.  16-17, 
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This,  furely,  has  let  in  conhderable  light  upon 
agriculture,  and  fliews  the  great  influence  of 
oxygen,  in.  the  wide  extent  of  the  creation.  This 
ufe  of  fire -air,  did  not  efcape  the  penetration  of 
the  ingenious  Mayow*  We  have  feen,  how  ad- 
mirably he  has  applied  this  air,  to  the  purpofes 
of  the  animal  body;  his  explanation  of  the  ve- 
getable procefs,  upon  the  fame  principle,  is  no 
lefs  curious  and  remarkable.  He  fuppofed,  how- 
ever, that  nitre  formed  the  chief  nourifhment  of 
vegetables ; but  the  manner  in  which  he  has  ex- 
plained it,  difcovers  how  accurately  he  marked 
the  agency  of  oxygen,  in  the  vegetable  kingdom. 
It  was  his  opinion,  that  the  fire-air  particles  united 
with  various  fubftances  in  the  foil,  but  chiefly 
with  the  alkaline  bafe  of  nitre. 

The  nitro-aerial  fpirit  flowly  and  gradually 
effervefcing  with  the  earthy  matter,  varies  its  ful- 
phureous  part  to  a proper  volatility ; and  more- 
over unites  with  the  faline  part  into  nitre ; the 
elementary  principles  are  formed  in  fuch  a man- 
ner, as  to  promote  the  growth  of  vegetables.  It 
will  be  evident,  that  this  is  the  cafe,  if  we  confi- 
der  at  what  feafon  of  the  yearj  chiefly,  the  nltro- 

acrial 
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aerial  fpirit  efFervefces  with  the  earthy  matter, 
and  forms  nitre.  Now,  we  know,  that  nitre  is 
produced,  in  greater  quantity,  in  the  fpring,  than 
at  any  other  time : for,  in  the  winter,  the  nitro- 
aerial  particles  and  earthy  fulphur,  are  bound  by 
the  froft;  but  on  the  approach  of  fpring,  the 
nitro-aerial  fpirit  is  brought  into  motion,  by  the 
warmth  of  the  fun,  and  the  foil  is  opened,  the 
frofty  weather  difappearing  : hence  the  nitro-aerial 
fpirit,  being  now  more  aClive,  defcends  deep  into 
the  earth,  and  there  meeting  with  falino-fulphure- 
ous  particles,  produces  a violent  effervefcence, 
whence  nitre  is  copioufly  generated,  and  vege- 
tation comes  on  rapidly.*  That  oxygen  unites 
with  other  matters  befides  carbon,  to  form  the 
food  of  plants,  is  evident,  from  a variety  of  circum- 
ftances.  The  many  heterogenious  fubftances,  which 
enter  into  the  compofition  of  common  mould, 
muft  contain  various  elementary  principles,  ready 

’ to 

* Vide  Appendix,  No.  IV.  and  V.  where  Dr.  Ingen- 
Houfz  has  given  a full  account  of  his  difcovery,  that  plants 
give  out  oxygen,  by  the  influence  ‘of  the  fun’s  light,  and 
where  the  coincidence  between  his  opinion  and  that  of 
Mayow  is  further  mentioned. 


( 159  ) 

to  unite  with  oxygen,  in  'Various  propotions,  ac- 
cording to  the  degree  of  .temperature.  It  is 
needlefs  to  particularize  any  one  bafe,  with  which 
it  will  unite,  as  the  reader  can  fupply  many  from 
his  own  obfervation.  It  is  evident,  that  it  will 
form  acids,  and  then  neutralize  falts,  ad  infinitum^ 
according  to  the  fubftances  it  meets  with  : and 
in  a letter  to  Dr.  Ingen-Houfz,  we  have  men- 
tioned it  as  probable,  that  the  great  quantity 
of  oxygen  abforbed  by  the  foil,  contributes  to 
form  thofe  vaft  refervoirs  of  water,  found  in  the 
bowels  of  the  earth. 

The  neceffity  of  air,  then,  to  the  growth  of 
plants,  has  been  fully  proved,  by  Hales,  Priell- 
ley,  Ingen-Houfz,  and  Scheele.  A plant  fliut 
in  vacuo^  foon  dies,  fays  Dr.  Ingen-Houfz ; and 
it  is  probable,  obferves  Hales,  that  the  air  fr,eely 
enters  plants,  not  only  with  the  principle  fund  of 
nourifhment  by  the  roots,  but  alfo  through  the 
furface  of  their  trunks  and  leaves,  efpecially  at 
night,  when  they  are  changed  from  a perfpiring 
to  a ftrongly  imbibing  ftate.*  Dr.  Ingen-Houfz, 

' ’ too> 

* Vegetable  Statics,  Vol.  I!  p.  59.  The  abforption  of 
air,  by  plants,  was  proved  by  a very  beautiful  experiment. 
P.  155.  Expert.  47.  . 2. 
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too,  has  not  only  proved,  that  plants  Can  exifl: 
altogether  upon  air,  by  being  hung  up  to  the 
ceiling  of  a hot-houfe,  but  has  alfo  fliewn,  as  we 
have  feen,  that  the  aerial  fluid  is  fo  jaecefTary  to 
their  exiftence,  that  it  is  abforbed  in  great  quan- 
tities by  the  foil,  for  the  purpofes  of  nourilh- 
ment.  It  would  appear,  from  the  pofitive  man- 
ner in  which  Mayow  expreffes  himfelf,  that  he 
had  made  experiments  to  prove  the  very  fame 
thing.  (®)  So  neceffary  indeed,  he  obferves,  is 
thfs  aerial  fait  to  every  kind  of  life,  that  not 
even  plants  can  vegetate  in  earth,  from  which  the 
accefs  of  air  is  precluded ; but  if  this  earth  be 
expofed  to  the  air,  it  becomes  impregnated  with 
this  foecundating  fait,  and  is  again  rendered  fit 
for  the  nourifliment  of  vegetables  : which  proves, 
that  the  very  plants  have  a kind  of  refpiration, 
and  are  under  the  neceffity  of  imbibing  the  air. 


Itaque  omnia  rem  iftam  concernentia  ex- 
a0:e  perpendens,  exiftimo,  refpirationem  eo  po- 
tiflimum  collimare,  ut  quaedam  materia  fanguini, 
pro  motus  illius  continuatione  jugiter  ex  aere  fub- 
, I miniftretur; 
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miniftretur ; enimvero  evidenter  conftat,  vitam 
noftram,  adeoque  et  fanitatem,  motu  fanguinis 
omnino  dependere.  Cumque  videamus  hunc  mo- 
tum,  ob  defe6lum  refpirationis  ftatim  deficere, 
non  inepte  concludimus,  ejufmodi  materiam  ex 
acre,  mediante  refpiratione,  fuppeditari,  maxima 
fi  attendamus,  fanguinem  fplendorem  fuum,  et 
intenfum  ruborem,  praecipue  nancifci  in  pulmo- 
nibus.  Vol.  II.  P.  326*. 

(B)  Itaque  cum  venae  recipiant  fanguinem  ex 
arteriis,  fequitur,  colorem  ejus  intenfe  rubrum 
deperdi,  vel  in  ramis  capillaribus,  vel  in  tranfitu 
ex  arteriis  in  venas;  et  cum  idem  ille  fanguis 
fufcus,  poftquam  utrumque  cordis  ventriculum  et 
pulmones  intermedios  peragravit,  redeat  totus  ru- 
tilans  et  coccineus,  confequens  eft,  colorem  ilium 
ante  deperditum  ipfi  in  tranfitu  elTe  reftitutum. 
P.  327. 

(^)  Pro  quo  notandum,  quod  fanguis  in  ve- 
nis  tarde  fluens,  aliquatenus  refiftat  tranfitui  fan- 
guinis adventantis  per  arterias,  quae  refiftentia 

L moderata, 

1, 

* Corporis  Human!  Anatomia,  autore  Phillppo  Ver- 
^eyen,  in  Univerfitate  Lovanienfi  Art.  et  Med.  Do£t.  et 
Profeflbre.  Amftelodaini  et  Lipfix,  I73^* 
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moderata,  utilis  eft,  ut  ea,  qux  a fanguinis  maffa 
feparari  debent,  facilius  feliciufciue  feparentur : 
■at  vero  dum  aperta  vena  fanguis  effluit,  fublata 
di8a  refiftentia,  fanguis  arteriofus  liberius  fub- 
fequitur,  adeoque  minus  deponit  ilia,  qu«  alias 
■fuiffent  deponenda,  inter  quae  eft  ipfa  materia  ex 
acre  defumpta  P.  329. 

(i>)  Poflum,  pro  eadem  refpirationis  materia, 
ejufque  necefiitate,  afferre  plura  argumenta,  tarn 
ab  experientia  quam  a ratione  pctita  ; fed  temporis 
anguftiae  et  le£loris  commoditati  confulendum 
duxi  ; fi  quis  ulteriora  defideret,  legere  poterit 
traftatum,  quern  praelaudatus  D.  Mayow,  de  fale 
nitro  et  fpiritu  nitro-aereo,  confcripfit.  P.  331-2. 

(E)  Etenim  maxima  verifimile  eft,  inter  par- 
-ticulas  acre  inclufas,  alias  aliis  efie  fubtiliores,  at- 
• que  inter  fe  natura  et  indole  omnino  diverfas.  Et 
certe  animalia  in  loco  aerem  non  continente, 
ob  earn  rationem  interire,  inde  confirmatur,  quod 
ignis  carbonum,  candelae,  et  fimilium,  magno  vi- 
-tro  inclufus  (fi  experimentis  Boyleanis  fidendum 
eft)  extrafto  acre  confeftim  extinguatur:  pulvis 
tamen  pyreus,  qui  praeter  fulphur  materia  nitrofa 
.abundat,  fere  seque  ac  in  libero  aere  accendatur, 
ardeatque.  P.  339. 
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Spiritus 


.(  i63  ) 

(^)  Spiritiis  nitro-aereus,  cum  materia.terFef- 
tri  motu  obfcuro  effervefcens,  partem  ejus  ful- 
phuream  ad  juftam  volatilitatem  perducit ; et 
infuper  cum  parte  ejus  falina  in  nitrum  coalefcit, 
principia  verum  naturalium  in  tali  conftituuntur, 
qualis  ad  vegetabilia  formanda  requiritur.  P.  52. 
Rem  mddo  prsedifto,  in  vegetabilium  ortu  fe  ha- 
bere. indicio  eft : quod  quo  tempore  vegetabilia 
praecipue  a terra  oriuntur,  fpiritus  nitro-aereus 
cum  materia  terreftri  maxime  exseftuat,  et  fal- 
nitrum  praecipue  in  terra  generatur : quippe  ex- 
perientiaconftat,  nitrum  major!  copia  ineunte  vere, 
quam  reliquis  anni  temporibus  in  terra  nafci. 
Nimirum  tempore  hyberno,  particulse  nitro-aereae 
et  fulphur  terreftre  glacie  conftipantur;  ineunte 
autem  .vere,  fpiritus  nitro-aereus,  aeftu  fobs  inten- 
fiori  in  * motum  concitatur,  terrseque  compages, 
glacie  jam  liquefa6lo  referatur  : hinc  fpiritus  nitro- 
aereus,  in  motu  pofitus,  in  altam  tellurem  def- 
cendit,  ibidemque  cum  particulis  ejus  falino-ful- 
phureis  minutim  perfraftis  congreffus,  efFervefcen- 
tiam  fads  intenfam  efficit ; unde  nitrum  copiofe 
generatur,  et  vegetabilia  confertim  excrefcunt. 

P-  52-3- 
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Adeo 
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(G)  Adeo  enim  ad  vitam  quamcunque  fal  iftoc 
aereum  necefTarium  eft,  ut  ne  plantae  quidem  in 
terra,  ad  quam  aeri  acceflus  prsecluditur,  vege- 
tari  poflint ; fin  autem  terra  ifta  aeri  expofita, 
fale  hoc  faecundante  denuo  impregnetur,  ea  de* 
mum  plantis  alendis  iterum  idonea  evadet.  Plane 
ut  vel  ipfae  plantse  aliqualem  refpirationem,  aerif- 
que  hauriendi  neceflitatem  habere,  videantur, 
52-3- 
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SECT.  X. 

Of  Muscular  Motion. 


The  beautiful  difcoveries  of  the  ingenious 
Mayow,  enabled  him  to  extend  his  theories  and 
obfervations,  to  feveral  funQions  of  the  animal 
ceconomy.  To  a man  who  contemplates,  with 
ferious  attention,  the  ftruflure  of  the  human  frame, 
the  caufe  of  mufcular  motion  muft  prefent  many 
perplexing  ideas.  A felf-moving  animal,  is  a 
machine  of  wonder  to  the  eye  of  the  beholder; 
and  nothing  but  cuftom,  has  familiarized  our 
minds  to  fuch  objefls.  That  an  animal  fhould 
become  loco-motive  by  volition,  or  a hmple  ex- 
ertion of  will,  has  afforded  matter  for  fpeculation 
and  difpute,  in  almoll  every  age.*  The  laborious 

L 3 anatomift 

■*  Does  there  appear  any  principle,  in  all  nature,  more 
myfterious,  than  the  union  of  foul  and  body,  by  which  the 
fpiritual  part  pofTefles  fuch  an  influence  over  the  material, 
that  it  is  able  to  direfil  the  motion  of  any,  or  even  fometimes 
a part  of  a mufcle  } Hume, 
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anatomift  could  not  difcover  the  caufe  in  tedious 
difleftion;  and  it  was  equally  concealed  from  the 
reafoningof  the  fpeculative  theorift.  It  was  little 
imagined,  that  refpiration  had  any  connexion  with 
mufcular  motion,  or  that  a conftituent  part  of  the 
atmofphere,  at  all  affifted  in  this  extraordinary 
fun^ion.  When  the  mind  was  fatigued  with  rCafon- 
ing,  and  nothing  fatisfadory  appeared,  it  is  curious 
to  obferve,  that  it  was  attributed  to  a caufe,  origi- 
nally impreft  upon  the  works  of  the  creation.  As 
it  has  been  proved,  that  all  matter  is  in  a ftate  of 
perpetual  motion,  originally  impreft  upon  it  by 
nature,  it  feems  moft  agreeable  to  the  analogy  of 
nature,  to  refer  mufcular  motion  to  an  original 
law  of  animated  matter,  for  which  no  caufe  can 
be  afligned,  any  more  than  for  gravitation,  co- 
hefion,  or  chemical  affinity.*  It  is  with  diffidence, 
we  diffent  from  fo  high  an  authority  as  that  of 
Dr.  Blane.  The  univerfality  of  motion  is  evident 
to  all;  but  fuch  an  explanation  of  mufcular  ac- 
tion, is  equally  applicable  to  dead  as  to  living 
matter.  The  Deity  has,  no  doubt,  imprefied  certain 

determinate 


f A Ledture  on  Mufcular  Motion,  read  at  the  Royal 
Society,  by  Gilbert  Blaue,  D.  F.R.S, 
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determinate  and  immutable  laws  on  inanimate 
matter;  but  if  that  were  the  cafe  with  the  animated 
creation,  to  what  piirpofe  has  he  given  the  living, 
principle  ? That  the  raufcular  fibre  is  every  way^ 
fitted  for  that  motion,  to  which  it  is  applied,  is  a- 
queftion  which  no  one  can  deny;  but  that  the 
caufe  of  this  motion  is  fimilar  to  that  of  gravita- 
tion, cohefion,  or  chemical  affinity,  is  a pofition, 
which  an  acquaintance  with  the  animal  ceconomy 
entirely  rejeQs,  as  unfounded. 

The  difficulty  of  this  fubjeO;,  did  not  deter 
the  boldnefs  of  Mayow’s  genius  to  attempt  an 
explanation.  When  we  confider,  that  his  nitro- 
aerial  particles  are  the  fame  with  oxygen,  when 
we  refledl,  that  his  ideas  of  refpiration,  and  its  ap- 
plication to  the  purpofes  of  the  oeconomy,  exadly 
coincide  with  thofe  of  modern  times,  wc  may  ex- 
pe8;  to  find  his  fpeculations  on  mufcular  motion, 
to  form  a ftriking  analogy  with  thofe  of  fome  re- 
cent authors.  When  the  nerves  were  found  to 
have  fo  great  a fliare  in  mufcular  motion,  it  was 
a natural  conclufion,  that  what  was  denominated 
animal  fpirits,  ffiould  be  called  in  to  affift,  in  the 
explanation  of  the  motion  of  animals,  A difficulty, 

L 4 howeveij 


( i68  ) 

however,  ftill  prefented  itfelf,  which  required  conh- 
derable  labour  and  inveftigation  to  furmount;  this 
was  the  nature  of  the  nerves  themfelves,  a fubjeft 
which  always  occafioned  much  perplexity,  and  is  not 
to  be  developed  or  unravelled  by  fpeculations  alone. 
Of  late  it  has  been  imagined,  that  the  difcovery 
of  animal  eledricity,  opened  a wide  field,  to  ac- 
quire a certain  knowledge  of  the  caufe  of  mufcular 
contraflion.  An  ingenious  author,  on  this  fub- 
jeB,  takes  confiderable  pains  to  prove,  how  fully 
he  is  convinced,  that  the  nervous  eleflricity  is  the 
animal  fpirits,  and  that  to  the  influence  of  this 
eaufe,  is  owing  the  contraftile  power  of  the  fibre. 
It  is  remarkable,  that  the  fame  reafoning  which 
Mayow  applied  to  his  nitro-aerial  particles,  has 
been  called  in  to  aid  the  explanation  of  the  ner- 
vous eleftricity,  by  Valli.  It  is  time,  that  we 
fhould  now  examine  what  Mayow  has  faid,  upon 
this  fubjeft,  and  we  fliall  be  as  concife  as  pof- 
fible. 

(A)  I maintain,  that  mufcular  contra61:ion  is 
produced  by  different  particles,  uniting  and  ef- 
fervefcing,  in  the  ftrufture  of  a mufcle.  We 
cannot  doubt,  but  that  an  influx  of  animal  fpirits 


IS 
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is  neceflary,  becaufe  if  a nerve  be  cut  or  obftruft- 
cd,  the  mufcle  to  which  the  nerve  is  diftributed 
cannot  contraft.  But  we  are  not  to  imagine,  that 
mufcular  contra6lion  arifes  from  the  animal  fpirits 
alone;  in  as  much  as  to  the  performance  of  which, 
it  is  abfolutely  neceflary,  that  other  particles  fhould 
be  fupplied  from  the  mafs  of  blood.  Since,  indeed, 
the  arterial  blood  flows  to  the  mufcles,  in  a con- 
tinual ftream,  and  that  in  a greater  quantity  than 
is  diftributed  to  other  parts,  or  than  is  fufficient 
for  their  nutrition,  efpecially  in  violent  aftions, 
it  is  rational  to  conclude,  that  arterial  blood,  du- 
ring its  paflage,  depofits  fomething  neceflary  to 
mufcular  contraftion.  To  prove  this,  he  relates 
an  experiment  of  Steno’s,  who,  by  tying  up  an 
artery,  found,  that  the  mufcle  to  which  it  was 
diftributed,  was  unable  to  undergo  contradion*. 
(®)  As  to  the  nature  of  the  motive  particles,  fe- 
creted  from  the  mafs  of  blood,  we  are  of  opinion, 
that  they  are  of  a falino-fulphureous  nature.  For 
we  muft  obferve,  that  not  a fmall  lofs  of  fat  takes 

place, 

* This  aflertlon,  fays  Valli,  has  been  proved  to  be  void 
of  foundation,  by  the  obfervatiorts  of  Kaaw',  Boerhaave, 
Langruifh,  Pozzi,  and  feveral  others^ 
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place,  in  violent  exercife,  and  it  is  alraoft  alto- 
' gether  confumed,  in  laborious  employments  long 
continued : but,  on  the  contrary,  animals  indulg- 
ing in  eafe,  and  ceffation  from  labour,  become 
corpulent,  and  fat  is  depofited,  in  confiderable 
quantity,  upon  the  mufcles;  whence  we  con- 
clude, that  dre  fulphureous  particles  of  the  blood, 
claim  fome  fhare  in  performing  mufcular  contrac- 
tion. 

Having  thus  explained  one  fet  of  particles, 
necelTary  to  mufcular  a6lion ; he  next  enquires 
into  die  nature  of  others,  viz.  animal  fpirits, 
which  are  alfo  neceffary  to  this  funftion.  Con-  . 
cerning  the  nature  of  animal  fpirits,  we  may  con- 
clude, that  they  are  formed  from  the  nitro -aerial 
particles.  To  underhand  this,  he  fays,  we  muft 
recolleS;,  that  the  ufe  of  refpiration  is,  to  tranf- 
mit  nitro-aerial  particles  into  the  blood,  and  alfo, 
that  they  are  neceffary  to  motion.  (^)  Hence  ani- 
mals, in  the  more  violent  exercifes,  as  in  fwift 
running,  are  obliged  greatly  to  quicken  their  re- 
fpiration, which  feems  to  take  place,  becaufe  the 
nitro-aerial  particles  are  fecreted  from  the  mafs  of 
blood,  and  confumed  during  mufcular  contrac- 
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tion.*  For  I think,  that  the  iiitro-aerial  particles^ 
coming  from  the  brain  into  the  moving  parts, 
and  there  meeting  with  the  falino-fulphureous  pari 
tides,  they  effervefce,  and  by  thefe  being  thrown 
into  agitation,  mufcular  motion  is  performed.f 
Hence  it  is  abfolutely  neceffary,  for  the  continua- 
tion of  animal  motion,  that  a fupply  of  falino- 
fulphureous,  and  nitro-aerial  particles,  Ihould 
never  be  wanting  in  the  mafs  of  blood ; and  in 
proportion  as  mufcular  conti'aflion  is  increafed, 
as  in  the  more  violent  exertions,  fo  is  there  a 

greater 


* As  oxygen  is  neceffary  to  the  contradion  of  the 
mufcles,  it  is  probable,  that  it  is  confunied  j oi',  more  pro- 
perly fpeaking,  enters  into  fome  new  combination,  in  con- 
fequence  of  which  it  is  eliminated  out  of  the  body ; for  we 
cannot  but  fuppofe,  that  the  quantity  employed,  correfponds 
to  the  vaft  quantity  imbibed.  Hence  we  may  underttand 
the  final  caufe  of  quickened  refpiration,  during  great  exer- 
^ons  of  the  mufcles. — Beddoes  on  Scurvy,  &c.  P.  50. 

•j-  Does  not  mufcular  contradion,  or  intumefcence, 
really  depend  upon  the  combination  of  oxygen  with  hy- 
drogen and  azot  (feparately,  and  combined  in  various  pro- 
portions) in  confequence  of  a fort  of  explofion,  produced 
by  the  nervous  eledricity  ? — Beddoes’  Remarks  on  Girtan- 
jier’s  Efiay  on  Irritability,  P.258. 
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greater  wafte  of  nitro-aerial  and  fulphureous  par- 
ticles ; to  reftore  which,  not  only  refpiration  muft. 
be  quickened,  but  alfo  aliment,  replete  with  fa- 
lino-fulphureous  particles,  muft  be  taken  in 
greater  quantity : hence  thofe  fubftances,  which 
confift  principally  of  a volatile  fait  and  fulphur, 
are  the  moft  proper  for  recruiting  the  ftrength, 
worn  out  by  continual  labour.  Whence  are  the 
nitro-aerial  particles  fupplied  in  mufcular  mo- 
tion ? is  a queftion,  which  Mayow  aflcs  himfelf, 
(15)  Concerning  this,  I was  fometime  in  doubt, 
whether  the  nitro-aerial  particles  did  not  immedi- 
ately pafs  from  the  blood,  into  the  moving  parts ; 
but  when  I had  applied  more  attention  to  the  fub- 
jeO;,  it  appeared  more  probable,  that  the  motive 
particles,  fupplied  by  the  blood,  were  of  a falino- 
fulphureous  nature : whence  it  follows,  that  the 
nitro-aerial  particles  are  derived  from  the  brain, 
and,  confequently,  that  they  are  the  fame  with  the 
animal  fpirits.  I think  it  may  be  allowed,  too, 
that  in  the  more  perfeQ;  animals,  the  animal  fpi- 
rits are  only  formed  in  the  brain,  and  thence 
difpenfed  through  the  fpinal  marrow,  and  nerves 
arifing  from  it.  Why  Ihould  not  tlie  animal  fpi- 


rits 
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rits  be  rather  derived  from  the  atmofphere,  than 
from  our  food?  It  is  apparent,  that  the  air  is 
impregnated  with  extremely  aflive  and  fubtile 
particles,  and  fo  great  is  the  demand  of  the  fyftem 
for  air,  that  we  cannot  exift  one  moment  of  time 
without  it.  And  indeed  it  does  not  feem  poflible, 
that  the  immenfe  wafte  of  animal  fpirits,  can  be 
fupplied  from  any  other  fource  than  from  the 
air. 

Such  is  the  admirable  manner,  in  which  our 
author  reafons  upon  this  fubjed.  The  attention 
that  has  been  bellowed  on  this  department  of 
phyfiology,  points  out,  at  once,  its  difficulties. 
The  elaborate  invelligations  of  Valli,  of  Pugh, 
and  of  Blane,  with  all  their  experience,  from  the 
time  of  Mayow,  have  fcarcely  been  fufficient 
to  the  talk.  The  explanation  of  the  mechanical 
philofopher,  is  rejefled  by  the  chemill,  who  thinks 
fomething  more  is  neceffary,  to  produce  the  phec- 
nomena.  Had  all  the  mufcles  been  fubje6l  to 
volition,  lefs  difficulties  would  have  perplexed  the 
fubjefl;  as  it  is,  mufcular  aflion  depends  on 
fomething  exclufive  of  that  caufe;  and  it  is  as 
certain,  too,  that  the  aclion  of  volition  alone,  is 


not 
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not  adequate  to  produce  the  effeQ.  The  will 
employs  its  agents  and  what  that  agent  is,  has 
been  the  difputc  for  many  ages.  The  aether  of 
Sir  I.  Newton,  the  fire-air  particles  of  Mayow, 
with  the  oxygen  and  nervous  eleftricity  of  modern 
times,  have  perplexed,  divided,  and  confounded 
the  medical  w'orld.  The  doftrine  which  feems 
molt  adequate  to  explain  the  phaenomena,  is  that 
founded  upon  the  curious  difeovery  of  Galvani. 
Here  too,  infurmountable  difficulties  attend;  and 
notwithftandiiig  the  ingenious  and  plan fible , en- 
deavours of  Valli,  to  reduce  under  the  principle 
of  the"  elearic  fluid,  the  general  effeHs  produced 
by  the  influence  of  the  nervous  fyllem,  there  are 
ftill  innumerable  exceptions. 

Although  I hold  it  highly  injurious  to  fcience, 
to  fay  the  Deity  wills  it,  when  we  are  unable  to 
explain  certain  phaenomena,  it  is,  neverthelefs, 
allowed  by  all,  that  there  are  certain  bounds  placed 
to  our  knowledge,  beyond  which  it  is  not  per* * 
mitted  us  to  explore;  and  it  would  be  no  difficult 
matter  to  prove,  that  were  our  intelleDual  faculties 
more  refined  or  intuitive,  or  our  fenfibilities  more 

acute, 
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* The  af}'lum  ignorantias  of  Spinoza. 
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acute,  we  fhoiild  be  very  unfit  inhabitants’  of  this 
globe.  In  contemplating  man,  fays  an  ingenious 
philofopher,  as  at  the  head  of  thofe  animals  with 
which  we  are  acquainted,  a thought  occurred,  that 
no  fentient  being,  whofe  mental  powers  were  greatly 
fuperior,  could  pofiibly  live  and  be  happy  in  this 
.world.  If  fuch  a being  really  exifted,  his  mifery 
would  be  extreme.  With  fenfes  more  delicate 
and  refined,  with  perceptions  more  acute  and  pe- 
netrating, with  a tafte  fo  exquifite,  that  the  obje6ls 
around  him  could  by  no  means  gratify  it,  obliged 
to  feed  upon  nourifhment  too  grofs  for  his  frame, 
he  mufl;  be  born  only  to  be  miferable,  and  the 
continuation  of  his  exiftence  would  be  utterly  im- 
poffible.  Even  in  our  prefent  condition,  the  fame- 
nefs  and  infipidity  of  objeQs  and  purfuits,  the 
futility  of  pleafures,  and  the  infinite  fources  of 
excruciating  pain,  are  fupported  with  great  dif- 
ficulty, by  refined  and  cultivated  minds.  Increafe 
our  fenfibilities,  continue  the  fame  objefils  and  fitu- 
ation,  and  no  man  could  bear  to  live.*  Hence 
the  Heathen  fuperftition,  attached  fomething  prae- 
ternatural  to  the  mode  of  life,  nature,  and  food 

of 


* SmelJie’s  Philofophy  of  Natural  Hiilory.  P.  526. 
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of  their  gods,  as  we  find  in  the  defcriptions  of 
their  antient  philofophers  and  poets.  Far  be  it 
from  me  to  damp  the  ardour  of  inveftigation ; 
and  it  is  impoifible  for  us  to  fay,  what  can  or  can- 
not be  known,  as  we  have  not  yet  arrived"  at,  or 
acquired  the  full  completion  of  time',  but  it  ap- 
pears, that  mufcular  motion  depends  upon  an  im- 
material caufe,  little  cognifable  by  our  fenfes,  and 
originally  implanted  in  animal  nature  by  Creative 
Wifdom,  to  dired  the  inftinft  and  the  reafon  of 
.the  rational  and  irrational  part  of  the  creation. 
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SECT.  XI. 

OJ  the  Conspiring  Action  of  the  Inter- 
costal Muscles. 


The  accuracy  of  Mayow,  as  an  anatomift, 
is  no  lefs  confpicuous  than  his  {kill  as  a chemift. 
His  attentive  obfervation  of  the  animal  ceconomy, 
from  the  flow-paced  labour  of  diffeftion,  led 
him,  no  doubt,  to  the  knowledge  of  the  oblique 
co-operation  of  mufcles;  a difcovery  which  Dr. 
Monro  has  fo  excluiively  claimed  to  himfelf,  that 
many  will  be  juftly  furprifed,  when  they  read  the 

A 

quotations  from  Mayow.  Firft,  we  fhall  briefly 
lay  before  the  reader.  Dr.  Monro’s  doftrine,  with 
his  reafoning;  and  after,  by  bringing  paifages 
from  Mayow,  we  fhall  be  the  better  able  to  judge 
of  the  circum fiances.  Dr.  Monro,  after  giving 
an  account  of  mufcular  obliquity,  in  general,  adds, 
‘ but  in  treating  on  particular  parts,  I dwelt  chiefly 
on  the  flruflure  and  effeds  of  the  intercoflal 

M mufcles, 
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mufclcsj  as  a variety  of  opinions,  concerning  their 
operation,  has,  in  the  courfe  of  the  laft  hundred 
years,  been  propofed;  and  as  no  author  had  ex-- 
plained  the  reajon  of  the  obliquity  of  their  fibres^ 
nor  of  their  being  difpofed  in  two  layers  ofdecuffat- 
ingfbres-i  after  fully  explaining  the  ftruflure,  I 
endeavoured  to  prove,  as  Haller  had  done,  but 
with  fome  additional  arguments,  that  both  rows 
of  intercoftal  mufcles,  confpired  to  elevate  the 
ribs,  or  that  they  were  mufcles  of  infpiration.’*- 
After  having  afferted  this,  he  propofes  his  reafons 
and  illuftrations.  That  the  firft  rib  is  fo  much 
fixed,  as  to  be  almofl  immoveable;  and  that  the 
fecond  rib  is  more  fixed  than  the  third,  and  the 
third  than  the  fourth,  and  fo  on,  downwards.t 

Now  let  us  fee,  what  Mayow  has  faid  upon 
this  fubje8:.  It  is  a received  opinion,  that 
the  external  intercoftal  mufcles  ferve  to  dilate, 
and  the  internal  to  contraft  the  thorax  ; but  it  ap- 
pears to  me  more  rational,  that  the  thprax  is  di- 
lated, 

* Obfervations  on  the  Mufcles,  and  particularly  on  the 
Eflefls  of  their  Oiblique  Fibres,  by  A.  Monro,  M.  D.  Edin- 
Lurgh,  1794.  P.  I-.- 
t P.  16,  17. 
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lated,  at  the  fame  time,  by  both.  And  we  may* 
affert,  that  the  thorax  is  dilated,  when  the  ribs  are 
raifed,  and  on  the  contrary,  contraQed  when  they  * 
are  deprefled.  Let  us  fuppofe  here  (of  what 

I 

any  one  may  be  fatisfied  by  examining  the  Ikeleton) 
that  the  ribs  are  not  articulated  with  the  fpine  and  ' 
ilernum,  at  right  angles,  but  that  the  angle  below 
die  ribs  is  fomewhat  lefs  than  a right  one,  fo  that 
if  a rib  be  raifed,  its  articulations  with  the  fpine 
and  flernum  approach  to  fight  angles.  Moreover 
we  maintain,  that  the  thorax  is  dilated,  by  the  ribs 
being  brought  to  right  angles.*  Whenever  a 
mufcle  attached  to  two  ’bones  contraQs,  the  one 
bone  approaches  the  more  fixed;  therefore,  fince 
each  lower  rib  is  lefs  fixed  than  the  upper  one,  it 
follows,  when  the  intercoftal  mufcles  contrafl, 
that  each  lower  rib  mull  be  drawn  upwards.  And 
the  fame  takes  place,  during  the  aftion  of  the 

M 2 internal. 


* Haller  mentions  fomething  llmilar  to  this.  Cofia?, 
circa  fuas  articulationes  rotatae,  angulos  et  cum  fterno  et 
cum  vertebris  majores  faciunt,  in  mediis  vero  arcubus  afeen- 
dunt,  marginem  fuum  inferiorem  antrorfum  erigunt.  Prima? 
Lineae  Phyiiol.  P.  162.  It  mufl  be  remembered,  that  Haller 
quotes  Mayow,  in  his  Elements  of  Phyliology. 
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internal,  as  well  as  external  intercollal  mufcles; 
nor  is  it  of  any  confequence,  that  they  are  inferted 
‘into  the  ribs  at  different  points,  as  appears  in 
1,  where  the  interior  mufcle,  a.  a.,  during  its 
contra6lion,  draws  up  the  lower  and  more  move- 
able  rib,  equally  as  well  as  the  exterior  mufcle, 
We  muft  here  obferve,  that  the  ribs  arc 
articulated,  in  fuch  a manner,  with  the  fpine,  that 
when  they  arcTaifed  by  the  afdion  of  the  inter- 
coflal  mufcles,  they  eafil:y<  afcend,  and  are  thrown 
out,  fo  as  to  defcribe  a circle.* 

Can  expreffions  and  reafoning  be  more  ftrik- 
ingly  fimilar  ? In  fome  places  it  is  almofl  a literal 
tranflation.  Dr.  Monro  further  obferves,  that 
from  the  origin  and  infertion  of  the  intercoflals 
' in  an  upper  and  lower  rib,  they  aft  wkh  a longer 
lever  upon  the  upper  rib  ft  and  fays,  it  is  evident, 
that  the  obliquity  of  the  fibres  here,  is  not  in- 
tended to  increafe  their  number  or  flrength  of  the 
mufcle;  becaufe  the  fibres  would  have  been  more 
numerous,  if  they  had  paffed  direftly  from  one 
rib  to  the  other,  or  had  been  inferted  into  the 

ribs 


* Vide  the  quotation  from  Haller,  in  note,  P.  179. 
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ribs  at  right  angles.*  Let  Mayow  fpeak  for  hini- 
fclf.  After  obferving  that  both  fets  of  iiitercoftals 
confpire  to  raife  the  ribs,  he  adds,  (^)  The  oblique 
and  oppofite  fituation  of  the  intercoftal  mufcles, 
is  a farther  proof  of  this.  Although  an  infertiori 
at  right  angles  would  have  been  better  adapted, 
for  direftly  raifing  or  depreffing  the  ribs,  yet  na- 
ture feems  to  have  inferted  thofe  mufcles  obliquely 
into  the  ribs,  becaufe  the  intercoftal  fpaces  are  fo 
fmall,  that  if  thofe  mufcles  had  been  inferted  at 
right  angles,  they  would  have  been  Ihorter  than 
their  nature  allows;  therefore,  that  they  might 
have  their  proper  length,  it  is  neceftary  that  they 
fhould  be  inferted  obliquely  into  the  ribs.  But 
fince  this  oblique  pofition  is  lefs  fit  for  raifing  the 
ribs,  therefore  nature,  that  excellent  mechanic, 
has  formed  mufcles  of  various  infcrtion,  that, 
whilft  they  at  different  points  obliquely  raifed  the 
ribs,  the  ribs  fhould,  neverthelefs,  afcend  direffly 
upwards,  as  is  feen  in  Fig.  2,  where  the  exterior 
mufcle,  a.a.^  and  the  interior,  c.c.,  aBing  at  the 
fame  time,  the  inferior  and  more  moveable  rib 

M 3 afcends 
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afccnds  clIreQly  upwards,  in  like  manner  as  if  it 
had  been  a6led  upon,  by  a mufcle  inferted  at 
right  angles.  From  this  it  is  plain,  that  both  the 
internal  and  external  intercoftal  mufcles,  aBing 
at  the  fame  time,  raife  the  ribs,  by  their  joint  co- 
operation, and  thus  dilate  the  thorax.  Mayow 
further  maintains,  that  the  ribs  are  thrown  out, 
during  infpiration;  and  obferves,  that  they  are 
united,  by  a double  articulation,  to  the  vertebrae. 
H is  words  are,  (^)  It  is  to  be  remarked,  that  the 
ribs  are  not,  as  is  commonly  believed,  united  to 
the  fpine  by  a fingle,  but  by  a double  articulation; 
and  thefe  articulations  are  fo  obliquely  placed, 
and  are  formed  with  fuch  art,  that  it  is  impodible 
that  the  ribs  fhould  be  raifed  by  the  intercoftal 
mufcles,  but  that  they  muft,  at  the  fame  time,  be 
thrown  out,  for  the  more  ample  dilatation  of  the 
breaft,  as  is  evident  from  Fig.  3.  In  which  let 
a.  €.  i.  be  a portion  of  a rib,  whofe  round  head  a. 
enters  the  finus  c.  in  the  fpine,  which  articulation 
is  fuperior  and  anterior.  On  the  contrary,  in 
the  other  articulation,  viz.,  the  inferior  and  ex- 
terior, the  finus,  which  is  fmaller,  is  hollowed  out 
in  the  rib,  at  which  is  articulated  with  the 
^ fpine, 
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fpine,  at  the  protuberance  l>.  Now  if  we  fup- 
pofe  a.,  the  head  of  the  rib,  to  be  placed  in  the 
fpinal  cavity  c.,  and  the  coflal  finus  e.  to  reft 
upon  the  fpinal  protuberance  d.,  and  then  if  that 
rib,  connefled  to  the  fpine  by  thefe  double  articu- 
lations, be  moved  upwards,  it  is  eafy  to  conceive, 

t 

that  that  rib  would  be  thrown  to  the  left,  or 
•which  is  the  fame,  with  refpefl  to  the  fituation  of 
the  thorax,  would  be  extended  outwards.*  An 
ingenious  and  accurate  anatomift  of  London, 
takes  confiderable  pains  to  imprefs  upon  the 
minds  of  his  pupils,  the  effefls  produced  by  the 
double  articulation  of  the  ribs.  He  maintains, 
that  the  ribs  are,  thereby,  much  alfifted,  in  rol- 
ling upwards  and  outwards.  It  is  unnecelfary  for 
me  to  mention,  how  far  this  is  the  opinion  of 
Mayow. 

The  acute  Mayow  offers  another  reafon  for 

M 4 his 

* The  celebrated  Author  of  the  Confpe6tus  Medicina?, 
has  the  following  obfervations.  Has  (fc.  coflae)  autem, 
propter  obliquum  quern  cum  fplna  dorfi  habent  litum  et 
nexum,  clcvari  nequeunt,  quin  fimul  protrudantur  ipfe  et 
ftcrnum  quoque  protrudant  et  latera  pectoris  oppofita  a fe 
inviccin  aliquantuin  dimoveant.  Vol.  I.  p.  29$, 
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his  opinion,  that  the  ribs  are  thrown  out,  during 
infpiration,  and  which,  we  think,  is  an  irrefutable 
faft.  Nor  is  it  to  be  neglefted,  that  the  car- 
tilages, through  the  medium  of  which  the  ribs  are 
.articulated  with  the  fternum,  are  united  to  the 
ribs  with  a remarkable  obliquiry,  as  is  feen  in 
Fig.  4,  in  which  a.  c.  is  the  rib,  c.  e.  the  cartilage 
between  the  rib  and  fternum,  e.  the  angle  formed 
by  their  union.  This  obliquity  is  fo  formed,  that 
the  ribs  may  be  extended  and  thrown  out,  de- 
fcribing  a circle.  The  clear  and  explicit  manner 
in  which  Mayow  has  exprefled  himfelf,  the  full 
and  fatisfaftory  reafoning  he  has  applied  to  the 
fafts,  and  the  juft  induftions  he  has  drawn,  muft 
convince  the  moft  obdurate  fceptic,  that  he  has 
completely  anticipated  both  Haller  and  Monro, 
in  their  ideas  of  the  operation  of  the  intercoftal 
mufcles.  We  are,  by  no  means,  fo  prejudiced 
in  favour  of  our  author,  as  not  to  admit,  that 
Dr.  Mpnro  has  very  ably  extended  the  prin- 
ciple of  obliquity  to  the  aftion  of  mufcles 
in  general.  We  only  wifli  it  to  be  obfer- 
ved,  that  the  principle  is  clearly  explained  by 
Mayow,  and  therefore  he  muft  be  conftdered  as 

7 the 
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the  difcbverer  of  this  important  fa8:  in  phyfiology. 
He  had,  alfo,  many  opponents  to  flruggle  with, 
in  promulgating  this  doftrine.  It  was  an  opinion 
generally  received,  previous  to  his  time,  that  the 
external  intercoftals,  were  intended  to  dilate,  and 
the  internal,  to  contraft  the  thorax,  during  ref- 
piration.  This  doftrine  acquired  ftrength,  and 
feemed  firmly  eftabliflied,  on  account  of  its  being 
countenanced  by  the  firft  phyfiologifts  of  the 
times,  as  the  reader  will  fee,  by  confulting  the 
twenty-third  and  twenty-fifth  pages  of  the  Phar- 
maceut.  Rational,  of  Willis.  Mayow  was  aware, 
that  he  had  to  oppofe  not  only  a prevailing 
doftrine,  but  one  which  feemed  fanBioned  by  the 
authority  of  time  and  experience;  for  he  opens 
the  fubjeB  with  faying,  that  he  fliall  not  pay  fo 
much  regard  to  the  authority  of  writers,  as  to 
truth  itfelf.  Notwithftanding,  however,  this  ge- 
neral prevalence  of  opinion,  that  the  two  layers 
of  intercoftals  performed  different  offices,  Mayow’s 
doBrine,  not  long  after  it  was  publifhed,  acquired 
its  advocates,  and  thofe  of  the  moft  powerful 
kind.  In  a fyftem  of  anatomy,  publifhed  in 
1685,  the  author  adopts  the  opinion,  of'  the  co- 
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.operation  of  the  intercoftals,  in  elevating  the  ribs.* 

, It  is  a received  opinion,  fays  he,  that  the  outward 
dntercoftal  mufcles  are  miniflerial  to  the  dilatation, 
and  the  inward  to  the  contraftion  of  the  thorax ; 
but  as  I humbly  conceive,  it  is  more  agreeable  to 
reafon,  that  both  the  outward  and  inward  inter- 
coftal  mufcles,  do  affift  each  other,  in  the  dilata- 
tion of  the  thorax;  by  reafon  both  kinds  of 
mufcles  have  their  extremities  implanted  into 
the  margents  of  the  next  upper  and  lower  rib, 
whereupon  the  moll  loofely  faflened  doth  ap- 
proach the  more  flrongly,  by  the  contraflion  of 
the  intercoftal  mufcles ; wherefore  the  lower  rib, 
having  a more  lax  articulation  than  the  upper, 
muft  neceffarily  be  drawn  upward,  by  the  motion 
of  the  mufcles,  toward  the  upper  more  fixed  rib, 

as 


* A Syfterue  of  Anatomy,  treating  of  the  body  of 
Man,  Beafts,  Birds,  Fifh,  Infedts,  and  Plants,  illuflrated 
Ti’ith  many  Schemes;  by  Samuel  Collins,  Dodlor  in  Phyfick, 
Phyfician  in  Ordinary  to  his  late  Majefty,or  blelTed  Memory, 
and  Fellow  of  the  King’s  moll  famous  College  of  Phyficians,!' 

London,  and  formerly  a Fellow  of  the  Roval  Foundation 
of  Trinity  College,  in  the  naoll  flourifliing  Univerfity  of 
Cambridge.  London,  1685. 
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as  to  the  center  of ^ motion;  whence  it  may  be 
reafonably  deduced,  that  both  the  external  and 
internal  intercoftal  mufcles,  though  they  have 
different  infertions  into  the  ribs,  yet,  in  their  con- 
traflions,  they  affift  each  other,  at  the  fame  time, 
to  lift  the  ribs  upwards,  toward  the  throat.* 
This  pofition  is  proved,  by  the  very  ftruflure 
and  fituation  of  thefe  mufcles;  their  obliquity  is 
contrived,  to  give  them  greater  extent  of  motion ; 
for  had  they  been  inferted  at  right  angles,  they 
would  have  defeated  the  purpofe  which  nature 
intended,  therefore  the  grand  Architefl,  hath 
moft  wifely  contrived  the  divers  fituations  of  the 
external  and  internal  intercoftal  mufcles,  that  both 
pulling  obliquely,  with  equal  force,  might  mu- 
tually concur  to  the  carrying  ribs  upwards. t It 
is  rather  lingular,  that  although  thefe  paffages 
have  all  the  appearance  of  being  a tranflation 
from  Mayow,  yet  Collins  does  not  take  notice  of 
this : he,  however,  mentions  him  immediately 
after,  fhews  great  refpefl  for  his  authority,  and 
gives  him  the  difeovery  of  the  double  articulation 

of 
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of  the  riSs.  And  it  is  worthy  our"  remark,  he 
fays,  that  the  ribs  have  not  only  one,  as  is  com- 
monly thought,  but  two  articulations,  difcovered 
by  the  learned  Dr.  Mayow,  in  his  Treatife  de 
Refpiratione.* 

Notwithflanding  the  opinion,  that  both  fets 
of  intercoftal  mufcles  confpired  to  elevate  the 
ribs,  during  their  ablion,  was  afterwards  oppofed 
by  fome  anatomifts,  yet  it  had  abettors  of  the 
firft  refpeblability,  who  all  acknowledged  it  to  be 
the  difeovery  of  Mayow.  Drake,  in  his  anatomy, 
mentions  this  difeovery,  attributes  it  to  its  right 
author,  and  adopts  the  opinion.  The  fibres  of 
thefc  mufcles  (intercoftals)  run  in  an  order  con- 
trary to  each  other,  which  has  made  fome  ana- 
tomifts  imagine,  that  they  antagonized  one  ano- 
ther, fancying  that  the  external  drew  upwards, 
and  the  internal  downwards.  This'  erroneous 
opinion,  was  firft  feverally  refuted  by  the  learned 
Steno,  and  our  ingenious  Dr.  Mayow,  whofe 
arguments,  however  convincing,  have,  neverthe- 
lefs,  failed  of  fuccefs,  over  the  prejudices  of  many 

. ' , . , - - later 
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later  wiUerst.  He  mentions  the  miRake  of  Willis, 
with  rcfpea  to  the  aBion  of  the  intercoRals,  which, 
lie  fays,  is  fcarce  worth  while  taking  notice  of, 
were  it  not  for  the  great  authority  of  the  man, 
which  is  fufficicnt  to  keep  that  error  in  counte- 
nance 'even  to  this  very  day.  , V erheyen,  an  accu- 
rate anatomiR,  at  the  clofe  of  the  laR,  and  com- 
mencement of  the  prefent  century,  mentions 
Alayow’s  difcovery  of  the  confpiring  aBion  of  the 
intercoRals,  and  adds,  that  his  treatife  on  refpira- 
tion,  is  very  learnedly  and  ingeniouRy  written. 
He  obferves,  (^)  That  the  ribs  are  fo  conRruBed, 
that  when  they  are  raifed,  they  muR,  at  the  fame 
time,  be  thrown  out,  and  thus  widen  the  cavity 
of  the  thorax.  To  elucidate  what  he  means,  he 
gives  a diagram,  and  defcribes  it,  in  a manner 
fimilar  to  Mayow.  With  refpeB  to  the  aBions  of 
the  intercoRals,  as  producing  this  eft'eB,  he  adopts 
the  opinion  of  Mayow,  whofe  obfervations,  he 

adds, 

t Anthropoligia  Nova,  or  a new  SyRem  of  Anatomy, 
hy  James  Drake,  M.  D.  Fellow  of  the  College  of  Phyfi- 
cians,  and  F.  R.  S.  London,  1717.  P*  400.  Vol.  IL 
wifh  the  reader  would  confult  the  account  which  Drake  has 
here  given,  as  the  palTages  are  much  too  long  to  txaiifcribe. 
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adds,  he  always  found  conformable 'to  truth,  by 
his  own  dilfeflions.  The  do6lrine,  then,  that  the 
ribs  are  thrown  out  into  an  arch,  while  they  are 
at  the  fame  time  raifed,  during  infpiration,  and 
that  both  fets  of  intercoftals  confpired  to  produce ' 
this  effeft,  as  each  upper  rib  is  more  fixed  than' 
the  lower,  was  brought  forward  by  Mayow,  and 
adopted  by  fucceding  anatomifts,  before  Haller  or 
Monro.  It  appears  fomewhat  extraordinary  and 
furprifing,  that  the  obfervations  and  arguments  of 
Mayow,  Collins,  Verheyen,  and  Drake,  Ihould 
have  efcaped  the  attention  of  thefe  great  anatomifts ; 
and  our  furprife  is  encreafed,  when  we  confider,  that 
both  Monro  and  Haller  quote  the  words  of  thefe 
authors,  who  have  taken  confiderable  pains,  to 
confirm  Mayow’s  illuftration  of  the  beautiful  me- 
chanifin  of  the  thorax*. 


(A)  Mufculorum  contraflionem,  a particulis 
diverfi  generis,  in  mufculi  compage  invicem  com- 

mixtis, 

* Mayow  is  quoted  by  Haller,  Elem.  Phyf.  3-206. 
and  the  reader  is  referred  to  feveral  palfages  in  Drake’s 
Anatomy,  by  Monro,  in  his  publication  de  \^enis  Lymph. 
Valv.  p.  80.  Edin.  edit. 
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mixtis,  mutuoque  eftcrvcfccntibus,  provcnire  fta- 
tuam.  p.  8.  TraBat.  Quartus,  Spirituum  ani- 
malium  influxum,  ad  funBionem  motivam  ob- 
eundam  neceflarium  effe,  minime'  dubitandum  eft : 
in  quantum  fc.  nervo  praecifo  vcl  obftruBo,  muf- 
culus,  in  quern  idem  diftribuitur,  contraBionem 
inire  prorfus  nequit,  caeterum  non  eft  putandum, 
mufculorum  contraBionem  a fpiritibus  animalibus 
fobs  depefidere ; utpote  cui  peragend^  particulis 
infuper  aliis  a fanguinis  mafla  luggeftis,  omnino 
opus  eft.  Quandoquidem  enim,  fanguis  arteri- 
ofus  continuo  gurgite,  eoque  pleniore,  quam  ad 
caeteras  partes,  aut  quam  eorum  nutritioni  fufficit, 
praefertim  in  modbus  violentioribus,  ad  mufhulos 
appellit,  liceat  concluderc,  fanguinem  arteriofum 
nonnihil  ad  mufculorum  contraBionem  neceffa- 
rium,  in  tranfitu  fuo  deponere.  P.  15-17. 

(B)  Quod  fpeBat  ad  naturam  particularum 
motivarum,  a cruoris  malfa  fecretarum,  noftra 
fert  opinio,  eafdem  indolis  falino-fulphureae  efte. 
Etenim  anotare  eft,  pinguedinis  jaBuram  baud 
modicam  in  excrcitiis  violentioribus  fieri,  eanique 
in  laboribus  diuturnis  pene  totaliter  abllimi ; cum 
umcne  coniraj animalia  otio  indulgentia;  eta  iabo- 

ribus 
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ribiis  vacantia^  admodum  obefa  evadunt,  corum* 
que  mufculis  adeps  copia  fads  ampla  accrefcit. 
Unde  colligimus,  pardculas  fanguinis  fulphureas, 
e quibus  pingiiedo  componitur,  in  mufculari  con- 
traflione  obeunda  partes  aliquas  obtinere.  P.  22-3. 

(^)  Animalia,  in  exercitiis  violentioribus, 
veluti  in  curfu  valde  concitato,  omnino  neceflfe 
habeant  rcfpirationem  quam  maxime  intendere; 
quod  propterea  fieri  videtur,  quoniam  in  modbus 
violends,  pardculae  nitro-aereee,  pro  mufculorum 
contraflione  inftituenda  a fanguinis  maffa  fecer- 
nuntur  et  abfumuntur,  p.  24.  Nempe  exiftimo, 
particulas  nitro-aereas,  a cerebro  in  partes  motri- 
ces  profilientes,  ibidem  cum  particulis  falino-ful- 
phureis  iis  in  occurfum  datis  eifervefcere  ; a qui- 
bus mutuo  fe  exagitandbus,  contraftio  mufcula- 
ris  perficitur.  Et  hinc  eft,  quod  pro  motu 
animali  contii^uando  omnino  necelfe  eft,  ut  pabu- 
1 lum  falino-fulphureum,  particulaeque  nitro-aereac, 
in  faguinis  maffa  nunquam  deficiant ; et  quanto 
intenfius  contra8.io  mufcularis  inftituitur,  veluti 
in  laboribus  violentioribus,  tanto  majora  particu- 
larum  nitro-aerearum  et  fulphurearum  difpendia 
fiunt ; pro  quibus  refarciendis,  non  tantum  refpi- 
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ratio  intenditur,  fed  infuper  alimentum,  particulis 
falino-fulphureis  refertum,  copia  majori  fumen- 
dum  eft,  hinc  ea,  quae  fale  volatili  fulphureque 
copiofo  conftant,  vires  laboribus  diuturnis  attritas 
reficiendo,  praecipue  idonea  funt.  P.  30. 

W Super  hoc,  in  dubiis  aliquandiu  haefita- 
verim,  an  non  particulae  nitro-aereae  immediate 
a fanguinis  maffa  in  partes  motrices  cederent : 
verum  cum  ferio  ad  rem  attenderim,  magis  pro-r 
habile  vifum  eft,  particulas  motivas,  a fanguine 
fuggeftas,  indolis  falino-fulphureae  efle ; unde  fe- 
quitur,  particulas  nitro-aereas  a cerebro  provenire, 
et  confequenter  ipfos  fpiritus  animales  efle.  P. 
32-3.  Concedendum  efle  arbitror,  fpiritus  ani- 
males, in  animalibus  perfeftioribus,  non  hifl  in 
cerebro  elaborari,  atque  eofdem  ab  eo  fonte  ad 
fpinalem  medullam,  nervofque  ab  ea  oriundos  dif- 
feminari.  P.  38.  Quidni  ergo  fpiritus  animales 
potius  ab  acre,  quam  alimentis  ingeftis  ducantur  ? 
Certe  aer  particulis  maxime  adivis,  fubtilibufque 
impraegnatur;  illiufque  hauriendi  tanta  neceflitas 
eft,  ut  ne  momento  quidem  temporis,  fine  eodem, 
Vivere  poflumus.  Et  quidem  immenfa  fpirituum 
animalium  difpendia  aliunde  quam  ab  acre  in- 
ftauririj  vix  pofle  videntur.  P.  45, 
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(^)  Recepta  opinio  eft,  mufculos  intcrcoftales 
tantum  exteriores  dilatando,  interiores  autem  con- 
trahendo  peftori  infervire.  At  mihi  videtur  ra- 
tioni  magis  confentaneum  ab  iis  utrifcjue  fimul 
pedus  dilatari.  Nempe  affirmare  fas  fit,  coftas 
furfum  traflas  peftoris  fpatium  dilatare,  deorfum 
autem  retraflas  idem  contrahere.  Supponimus 
cnim  hie  (quod  cuivis  in  fceleto  vidcre  datum 
eft)  coftas-  cum  fpina  et  fterno  non  fecundum 
angulos  redos  articulari,  fed  angulos  infra  coftas 
effe  paulo  redo  minofes ; ita  ut  fi  cofta  furfum 
trahatur,  ejus  articulationes  cum  fpina  et  fterno, 
verfus  angulos  redos  accedant.  Afferimus  infu- 
per,  a coftis  ad  angulos  redos  elevatis,  pedus 
dilatari.  P.  278-9.  Ouandocunque  mufculus. 
duobus  offibus  affixus  contrahitur,  os  minus  fixum 
ad  alterum  magis  fixum  accedit : quapropter,  cum 
inferior. .quseque  cofta  minus  fixa  eft  quam  fu- 
perior,  neceffe  eft,  ut  mufeulis  intercoftalibus 
ctiam  interioribus  fe  contrahentibus,  coftae  lingulae 
inferiores  furfum  traliantur.,  Imo  fimilis  plane  ra- 
tio obtinet  in  interioribus  mufeulis  ac  in  exterio-5 
ribus;  neque  obftat,  quod  illae  diverfa  pofitione 
coftis  inferuntur,  uti  Fig,  , patet;  ubi  mufculus 

- ; , interior 
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interior,  a.  <2.,  iii  contra6lione  faa,  asque  furfum 
trahet  coftam  inferiorem,  mobilioremque,  ac  muf- 
culus  exterior  b,  b.  Advertendum  eft  hie  loci, 
quod  coftae  cum  fpina  ita  articulentur,  ut  coftae  a 
mufeulis  praeditlis  traftae,  facile  afeendant,  et  in 
orbem  eleventur.  P.  281.  ‘ 

(F)  Et  hoc  ulterius  adhuc  oftendit  mufeu- 
lorum  intercoftalium  obliquus  et  contrarius  fitus. 
Ideo  enim  videtur  natura  mufculos  illos  oblique 
coftis  inferuifle  (quanquam  iifdem  furfum  aut  de- 
orfum  movendis  refla  infertio  melius  conveniret) 
quia  coftarum  interftitia  adeo  minuta  funt,  ut  ft 
mufeuli  ifti  reflis  angulis  infererentur,  breviores 
^ent,  quam  ipfa  mufculorum  natura  pa'titur; 
quapropter,  ut  difli  mufeuli  juftam  longitudinem 
.obtinerent,  eos  oblique,  ut  fit,  coftis  infertos  efte 
oportet : cum  tamen  obliqua  haec  pofitio  ad  coftas 
furfum  movendas  minus  idonea  fit,  ideo  natura, 
machinatrix  fapientiflima,  diverfi  fitiis  mufculos 
conftituit,  ut  dum  hinc  inde  sequali  nixu  oblique 
coftas  trahunt,  coft2e  interim  reflae  furfum  afeen- 
dunt,  prout  in  Fig.  , oftenditur;  ubi  mufeulis 
exterioribus  a.  <2.,  et  interioribus  c.  c.,  fimul  fe 
contrahentibus,  cofta  inferior,  mobiliorque  non 

N 2 oblique 
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oblique  fed  refla  furfum  afcendet;  perinde  ac  fi 
a mafculo,  re6lis  angulis  ei  affixo,  traheretur.  Plane 
ut  videantur  mufculi  interiores,  fimul  et  exteriores, 
^ eodem  tempore  fe  contrahere,  et  fociato  nixu  coftas 
furfum  ducere,  pe8:ufque  ampliare.  P.  282-3. 

(G)  Advertendum  eft  hrc  locij  quod  coflae 
non  unica,  uti  vulgo  creditur,  fed  duplici  articula- 
done  cum  fpina  conjungantur ; articulique  ifli 
adeo  oblique  collocentur,  talique  artificio  for- 
mentur,  ut  coftae  a mufculis  intercoftalibus  furfum 
trahi  nequeant,  quin  esedem  fimul  extrorfum  pro 
majori  peftoris  dilatatione  trahantur,  prout  m Fig. 

. manifeftum  eft.  In  qua  a.  e.  i.  coftas  portio 
fit,  cujus  caput  rotundum  a.  finum  in  fpina  ex- 
cavatum  e.  ingreditur,  quae  articulatio  fuperior  et 
interior  eft.  E contra  vero,  in  articulatione  al^ 
tera,  fc.  'inferior!  et  exteriori,  finiis,  i$  autem 
minus  confpicuus  in  cofta  ad  e.  excavatur,  qui 
cum  protuberantia  fpinae,  ad  h.  extante  articulatur. 
Jam  vero  fi  fupponamus  caput  coftae  iftius  a.  in 
cavitate  fpinae  c.  collocari,.  et  finum  coftae  e.  pro- 
tuberantiac  fpinae  b.  incumbere,  et  dein  coftam 
earn,  binis  iftis  articulationibus  fpinae  connexam, 
furfum  moveri,  facile  eft  conceptu,  coftam  earn 
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ad  laevam,  five  quod  idem  eft,  refpe6lu  peBoris 
extrorfum  latum  iri.  P.  284-5. 

(H)  Neque  illud  praetereundum  eft,  quod 
cartilagines  iftas,  quarum  interventu  coftae  cum 
fterno  conjungantur,  non  line  obliquitate  notabili 
coftis  inferantur,  prout  in  Fi£;.  . delineatur,  in 

qua  a.  c.  cofta  fit,  c.  e.  cartilago,  cujus  inter- 
ventu cofta  ea  cum  fterno  combinatur,  e.  angulus 
ex  commiffura  ambarum  conftitutus.  Obliquitas 
autem  ifta  eo  fpeBat,  ut  coftae  -extendantur,  et 
extrorfum  in  orbem  trahantur. ' P.  285. 

(0  Verum  rem  penitus  infpicienti  et  arcua- 
tam  coftarum  figuram,  earumque  inarticulationem 
confideranti  manifeftum  eft,  coftas  attolli  non 
polfe,  nift  fimul  recedant  extrorfum,  atque  ita 
thoracem  amplificent,  P.  310,  Vol.  II. 
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SECT.  XII. 


Of  Digestion  and  Use  of  the  Spleen. 


When  we  refleft  upon  the  many  difeafes, 
idiopathic  and  fympathetic,  to  which  the  ftomach 
is  fo  often  fubjeft,  we  are  not  furprifed,  at  the 
almoft  innumerable  differtations  that  have  been 
publifhed,  to  explain  the  nature  and  caufe  of  di- 
geftion;  that  grand  funftion,  upon  which  depends 
the  life  and  aSlivity  of  the  whole  frame.  To  an 
attentive  obferver,  nothing  appears  more  curious, 
than  digeftion,  by  which  fubftances  the  moft  he- 
terogeneous, are  converted  and  affimilated  into  a 
bland  and  nutritious  fluid.  One  of  the  firfl;  caufes 
to  which  it  was  attributed,  was  fermentation,  ob- 
vioufly  becaufe  this  operation  was  the  firft  that 
prefented  itfelf;  in  which  it  was  perceived,  that 
the  qualities  of  fubftances  were  fpontaneoufly  and 
completely  changed.  It  was  natural,  therefore, 
to  have  recourfe  to  a ferment,  which  feemed  fo 
' fatisfaUorily 
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fatisfa£lorily  to  explain  this  important  funftion.- 
The  term  fermentation,  was  applied  almoft  to  any 
internal  motion,  which  took  place  in  various  fuh- 
ftances;  it  was  applied,  uniformly,  to  the  de- 
compofition  of  all  bodies,  and  was  equally  extend- 
ed to  the  eifervefcence,  produced  by  the  unison  of 
an  acid  with  an  alkali.  Decompofition,  certainly^ 
takes  place  in  every  fermentation;  and  in  this 

X 

fenfe  of  the  word,  it  is  with  equal  propriety  ap- 
plied to  digeftion. 

The  knowledge  of  refpiration,  has  beautifully 
explained  the  connedtion  between  that  funflion 
and  digeftion.  That  animal  food  increafes  the 
neceftity,  and  caufes  a greater  abforption  of  oxygen 
by  the  lungs,  is  now  placed  beyond  a doubt,  and 
will  certainly  lead  to  important  regulations,  in 
the  regimen  of  patients,  in  different  difeafes.  Cer- 
tain it  is,  that  the  union  of  oxygen  with  hydrogen, 
&c.  produces  confiderable  effefls  in  the  fyftem ; 
and  by  this  union,  provided  the  oxygen  be  taken 
in  by  the  lungs,  refults  animal  heat,  the  fine  qua 
non  of  animal  life.  If  the  oxygen  be  thrown  in 
by  the  ftomach,  in  the  form  of  acids,  See.  it  is  in 
a fixed  ftatCj  feparated  from  its  caloric ; of  courfe 
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this  method  of  oxygenating  the  fyftem,  is  not  fo 
ufeful,  when  we  wifli  to  increafe  the  generous  and 
benign  ftimulus  of  animal  heat,  as  in  chlorofis, 
dropfy,  &c.  But  in  fevers  of  the  putrid  kind, 
when  the  heat  is  very  great,  from  the  rapid  de- 
compolition  of  oxygen,  and  when,  at  the  fame 
time,  we  wifh,  under  certain  circumftances,  to 
throw  in  that  fluid,  the  ftomach  feems,  at  leaft,  as 
good  a medium  as  the  lungs,  for  oxygenating  the 
fyftem.  I,  therefore,  cannot  agree  with  my  in-: 
genious  friend.  Dr.  Rollo,  that  it  is  proper,  in 
every  cafe,  to  oxygenate  the  fyftem  by  the  fto- 
mach. Befides,  when  we  oxygenate  by  the  lungs, 
we  aid  digeftion  more  powerfully;  and  in  dyf- 
pepfia,  where  acidity  always  more  or  lefs  prevails, 
oxygen  is  prefent  in  fufficient  quantity;  but  it 
requires  animal  heat  to  give  vigour,  and  apply  the 
! oxygen  to  the  purpofes  of  the  ceconomy;  and  cold 
extremities  is  a never  failing  fymptom  in  dyfpepfia. 
Acids,  too,  are  cooling,  and  they  appear  to  me 
to  produce  this  effeft,  by  leftening  the  abforptioix 
of  oxygen  with  caloric  by  the  lungs. 

Let  us  now  examine,  what  Mayow  has  faid 
on  this  fubjeft ; He  will  not  admit  the  opinion  of 

his 
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lis  time,  that  digeftion  is  owing  to  an  acid  fer- 
ment in  the  ftomach,  The  acid  eruQations  are 
produced  by  bad  digeftion,  and  not  by  any  natural 
acid  in  the  ftomach.  Iron,  indeed,  is  corroded, 
and  milk  coagulated  in  the  ftomach.  How  is  this 
to  be  accounted  for  ? In  the  firft  place,  I fuppofe, 
that  digeftion  is  performed  by  the  animal  fpirits, 
carried  through  the  nerves,  which  are  fo  numer- 
oufly  fupplied  to  the  ftomach;  and  according  as 
the  animal  fpirits  are  fupplied,  in  greater  or  lefs 
quantity,  to  the  chylopoietic  organs,  the  digeftion 
of  our  food  is  more  flowly  or  more  quickly  per-  ^ 
formed.  Hence  if  any  one,  after  food,  ap- 
plies to  ftudy,  or  employs  his  thoughts  on  any 
abftrufe  fubjefl,  fo  that  the  animal  fpirits  are,  in 
a great  meafure,  detained  in  the  brain,  on  account 
of  the  attentive  contemplation,  and  greater  agita- 
tion of  the  mind,  the  office  of  digeftion  is  not 
rightly  performed,  becaufe  there  is  a want  of 
animal  fpirits  ; but  our  food  remaining  undigefted 
in  the  ftomach,  caufes  a hcavinefs  and  anxiety  in 
that  organ,  as  any  one  may  put  to  the  teft  of 
experiment  in  himfelf.  But,  on  the  contrary, 
when  the  mind  is  not  engaged  in  thought,  as  in 

fleep, 
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lleep,  the  digeftion  of  our  food  goes  on  pcrfeai/ 
■'Avell;  for  then  the  animal  fpirits,  not  being  em- 
ployed in  carrying  on  other  funftions,  are.  co- 
pioufly  fupplied  to  the  organs  deftined  to  digeftion : 
hence  it  happens,  that  immediately  alter  a full 
meal,  we  feel  a great  propenlity  to  fleep.  It  is 
a faB,  which  no  one  will  now  difpute,  that  the 
brain  fliould  be  continually  fupplied  with  well 
oxygenated  blood,  in  order  that  its  funftions  may 
be  exerted  vigoroully,  and  unimpaired.  Certain 
it  is,  too,  that  oxygen  powerfully  aflifts  digeftion; 
but  whether  it  produces  this  effea  by  giving  vi- 
gour to  the  nervous  fyftem,  or  that  the  oxygen  is 
immediately  carried  to  the  ftomach,  for  this  pur- 
pofe,  from  the  aorta,  through  the  caeliac  and  gaftric 
arteries,  I cannot  determine.  A-Iayow,  himfelf,' 
had  his  doubts  upon  this  point.  (^)  I whll  not, 
he  fays,  pofitively  aflert,  whether  in  land  animals,* 
belides  the  nitro-aerial  fpirit  communicated  by  the 
nerves,  there  be  alfo  an  aerial  ferment,  direftly 
fupplied  from  the  mafs  of  blood  to  the  ftomach. 

I fliould 

* He  had  juft  quoted  Dr.  Gault.  Needham,  to  prove, 
that  there  is  a communication  between  the  ftomach  and  air- 
bladder  of  filhes. 
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I fhould  think,  it  was  necelTary  in  both  cafes. 
The  ftomach,  we  know,  is  very  vafcular;  no 
funftion  is  performed  by  the  blood,  without  the 
affiftance  of  nerves.  Is  it  then  inconfiftent  to  fay, 
that  the  arterial  blood,  which  follows  fo  gopioufly 
to  the  ftomach,  is  intended  to  fupply  oxygen,  as 
a component  part  of  the  gaftric  juice,  and  alfo 
animal  heat,  as  a ftimulus  to  the  ftomach;*  and 
that  the  nerves  are  intended  to  give  vital  energy 
to  the  whole,  by  the  fupply  of  nervous  eleftricity, 
or  any  other  power,  the  reader  chufes  to  give  the  • 
nerves  .?  From  obferving,  that  the  brain  mull 
be  fupplied  with  fire-air  particles,  and  that  digef- 
tion  is  injured,  if  after  a full  meal  we  are  em- 
ployed in  deep  thought;  hence,  I would  con- 
clude, fays  Mayow,  the  far-famed  ferment  of  the 
ftomach,  is  chiefly  compofed  of  nitro-aerial  par-^ 
tides,  which  being  depofited,  through  the  medium 
of  the  nerves,  or  the  membranes  of  the  ftomach, 
it  is  highly  probable,  are  there  mixed  with  a proper 
fluid,  fecreted  from  the  blood  by  glandular  mem- 
branes, 

* The  ingenious  Mr.  Coleman  has  fliewn,  that  it  is 
animal  heat,  and  not  oxygen,  which  is  the  ftimulus  to  (Jie 
fibre. 


f i204  ) 

branes,  of  which  the  ftomach  is  compofed;  both 
thefe  being  carried,  by  proper  vefTels,  into  the 
cavity  of  the  ftomach,  from  its  fermenting  liquid.* 
And  we  may  now  know,  why  a clear  and  pure 
air  caufes  appetite,  and  promotes  the  digeftion  of 
a furfeit;  while,  on  the  contrary,  a denfe  atmo- 
fphere,  polluted  with  noxious  vapours,  foon  pro- 
duces anxiety  at  the  ftomach.  If  the  ftomach 
is  entirely  empty,  it  is  very  probable,  that  its  inner 
membranes  are  irritated  by  the  nitro-aerial  par- 
ticles; hence  hunger  is  produced.  Such  is  the 
admirable  and  concife  manner,  in  which  the  ac- 
curate Mayow  reafons  on  this  fubjeQ;.  Who  can 
with-hold  their  applaufe,  when  we  find  him,  in 


* Although  JMayow  had  denied,  that  digeftion  was 
owing  to  an  acid  ferment ; yet  we  fee,  he  makes  ufe  of  this 
term,  becaufe  the  phyfiological  vocabulary  was  not  fulHcient- 
ly  enlarged,  to  allow  a better.  This  is  evident,  from  what 
he  fays  in  the  fentence  immediately  preceding:  Although 
the  nitro-aerial  fpirit  is,  of  itfelf,  not  acid,  yet  iron  is  cor- 
roded by  it,  and  by  being  united  with  other  fubflances,  it 
becomes  almofl  an  univerfal  menftruura  : hence  the  far- 
famed,  &c.  &c.  Has  he  not  here  anticipated  Stevens, 
Spallanzani,  and  Hunter,  in  their  ideas  of  tlie  gaflric 
folvent  ? 
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every  cafe,  ftriking  out  fome  noble  truths,  and 
wonderfully  anticipating  the  modern  pneumatifts  ? 

After  fome  obfervations  on  the  fuccus  pan- 
creaticus,  which,  he  fays,  contains  fire-air  particles, 
the  next  fubjeft  which  occupies  his  attention,  is 
the  fpleen  ; die  ufe  of  which  has  bafled  the  invef- 
tigation  of  phyfiologifts.  Mayow  obferves,  that 
after  this  part  of  his  work  was  written,  De  Graaf’s 
publication,  De  Succo  Pancreatico,  came  into  his 
hands,  in  which  the  fame  ufe  was  affigned  to  it  by 
De  Graaf,  as  by  himfelf,  viz.  by  its  union  with 
bile,  to  form  a proper  digeflive  for  the  chyme. 

But  we  cannot,  adds  Mayow,  agree  with  him, 
that  the  pancreatic  juice  poffeffes  any  acidity;  for 
in  that  cafe,  inftead  of  forming  a homogeneous 
fluid,  it  would  produce  an  indilfoluble  coagulum,  > 
which  acids  are  known  to  precipitate  from  bile*. 

The  fubferviency  of  the  fpleen  to  the  liver,  has 
been  long  noticed  by  anatomifts,  and  conlidered 
as  its  principal,  if  not  its  only  ufe ; notwithfland- 
ing  that  the  idea  is  contradifled  by  the  remarkable 

and 


♦ For  a confirmation  of  this  fafit,  fee  Maolurg’s  Ex- 
periments on  Human  Bile,  p.  i-i  ; and  Saunders  orr  the 
Liver,  p.  102-3. 
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and  well  authenticated  fa61,  that  animals  can  live, 
perfeftly  well,  after  the  fpleen  has  been  cut  out, 
as  is  obferved  by  Mayow,  Baglivi,  and  innu- 
merable others.  The  ingenious  Dr.  Saunders  has 
made  an  experiment,  which  decifively  proves, 
that  the  fundions  of  the  liver  are,  altogether,  inde- 
pendent of  the  fpleen.  He  examined  the  bile  of 
a dog,  from  which  the  fpleen  had  been  removed 
for  feveral  weeks,  and  found  no  difference  between 
it  and  bile  under  the  ufual  circumftances*.  When 
it  was  found,  that  the  animals  could  live  without 
a certain  vifeus,  no  wonder  that  the  medical  world 
was  perplexed  about  its  ufe.  It  is  imagined,  that 
a phyfiologifl,  now  a ledurer  in  the  Borough,  has 
difeovered  (if  it  is  difeovered)  the  true  ufe  of  the 
fpleen.  It  is  confidered  by  this  gentleman,  as  a 
.refervoir  for  blood,  which  is  fupplied  to  the  chy- 
dapoietic  organs,  during  digeflion.  The  ftomach 
being  diftended  with  food,  preffes  upon  that  vif- 
• cus,  and  prevents  the  blood  from  flowing  freely 
through  the  fplenic  artery ; confequently  a greater 
than  ufual  quantity  will  be  carrie.d  to  the  ftomach 
and  pancreas,  into  which  branches  from  the  fple- 
nic 
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nic  artery  are  diftributed  : hence  a greater  feCre- 
tion  takes  place,  from  thefe  vifcera  producing 
their  faliitary  effefts.  If  this  be  the  whole  of  the 
theory,  Dr.  Haighton  will  find,  that  he  has  been 
anticipated,  many  years  ago.  We  fhall  firft  ex- 
amine what  Mayow  has  faid  upon  this  fubjeft. 

That  it  may  be  underftood,  what  opinion  we 
entertain,  refpetling  the  ufc  of  the  fpleen,  we  muft 
here  repeat,  what  has  been  before  mentioned,  viz. 
It  is  probable,  that  to  fupport  animal  life,  it  is  ne- 
ceffary  that  the  animal  fpirits,  i.  e.  the  nitro-aerial 
particles,  muft  be  continually  pafling  through  the 
brain,  or,  at  the  leaft,  the  cerebellum  > hence  it 
happens,  that  if  refpiration  be  fupprcfled,  or  the 
pulfation  of  the  heart  be  interrupted,  but  for  a 
moment,  the  more  perfeft  animals  are  inftantly 
deftroyed.  The  nitro-aerial  particles  are  carried 
by  nerves  from  the  brain  to  the  different  parts. 
The  organs  of  digeftion,  require  a greater  fupply 
of  nitro-aerial  particles  at  one  time,  than  at  ano- 
ther. It  is,  therefore,  probable,  that  the  fpleen 
is  formed  to  mix,  intimately,  the  nitro-aerial  paiv 
tides  with  the  blood.  The  funflions,  therefore, 
of  the  fpleen  arc  thefe:  (^0  i.  That  the  nifro- 
I aerial 
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aerial  particles,  which  inceflantly  flowing  through 
the  brain,  are  not  all  exhaufted  in  the  natural  and 
animal  funftions,  might  be  carried  back  into  the 
mafs  of  the  blood,  and  intimately  united  with  the 
fame.  2.  That  the  nitro-aerial  particles  might 
be  properly  and  regularly  fupplied  to  the  digeftive 
organs;  for  as  thefe  organs  are,  more  or  lefs, 
full,  fo  they  require  a greater  or  lefs  fupply  of 
fermentative  particles.  3.  That  the  nitro-aerial 
particles,  endued  with  a motion  and  aflivity, 
and  by  being  intimately  blended  in  the  ftruflure 
of  the  fpleen,  with  the  falino-fulphureous  par- 
ticles, might  produce,  in  the  mafs  of  blood,  an 
effervefccnce,  of  fuch  a nature,  as  fhall  exalt  its 
falino-fulphureous  particles  to  a proper  volatility. 
Mayow,  we  fee,  confidered  the  fpleen,  as  fubfer- 
vient  to  digeflion,  not  mentioning  a fingle  word 
of  its  connexion  with  the  liver.  He  makes  ufe  of 
the  term  nitro-aer4al  particles,  inflead  of  arterial 
blood,  as  it  is  only  in  it,  that  the' fire -air  is  con- 
veyed to  the  different  parts  of  the  fyflem.*  In  a 
work  publiflied  in  1723,  entirely  on  the  fpleen, 

we 


* The  fire-air,  carried  by  the  nerves,  was  modified, 
and  became  the  animal  fpitits. 
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ve  find  the  author  maintaining,  that  it  is  intended 
to  affift  digellion*.  It  is  the  fulleft  and  heft  ac- 
count of  the  fpleen  we  have  ever  read ; and  the 
author  feems  to  have  beftowed  very  confiderable 
pains  upon  the  fubjeft.  After  mentioning  the 
opinion  of  the  antients,  refpefting  its  nature  and 
ufe,  and  giving  a very  accurate  defcription  of  it, 
he  then  offers,  very  fully  his  ideas,  as  to  the 
fundions  it  performs.  From  the  ftrudure,  he 
calls  it  an  animal  fponge,  the  great  refervoir  and 
magazine  of  blood.  Mentioning  the  numerous 
veffels  ramifying  through  it,  he  obferves  ; this 
contrivance  in  nature,  can  ferve  no  other  purpofe, 
than  moft  effedually  to  form  a fponge,  which, 
when  filled  by  arterial  blood,  can,  at  pleafure,  up- 
on its  contradion,  throw  it  all  out  again,  into 
the  great  channel  of  the  fplenic  vein,  or  back  into 
the  artery,  if  it  be  not  too  fullt;  The  great 
quantity  of  blood,  which  flows  to  this  vifcus, 
mull  have  been  intended,  by  nature,  to  anfwer 

O fome 

* Of  the  Spleen,  its  Defcription  and  Ililiory,  Ufes  and 
Difeafes,  by  William  Stukely,  M.  D.  C M L.  and  S R S. 
London.  1723. 
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fome  important  purpofe.  The  fpleen,  then,  muft 
be  faid  to  officiate  to  the  ftomach,  by  pouring  in 
upon  it,  as  it  fwells  in  eating,  a new  quantity  of 
blood,  befides  that  derived  in  the  ordinary  courfe 
of  circulation,  which  is  to  procure  the  required 
heat  and  neceffary  juices  in  concotlion.  And  that 
this  is  not  only  neceffary,  but  likewife  in  a very 
high  degree,  a little  confi deration  will  perfuade 
us*.  It  would  occupy  too  great  a portion  of  the 
prefent  work,  to  mention  the  fa8:s  and  arguments, 
which  Stukely  brings  forw-ard,  in  confirmation 
of  his  opinion  ; fuffice  it  to  fay,  that  it  w^as  his 
opinion,  that  it  fupplied  blood,  during  digeftion, 
to  all  the  chylopoietic  organs,  ftomach,  pancreas, 
&:ct.  and  adds,  Mayow’s  opinion  quadrates  wdth 
ours,  only  putting  blood,  inflead  of  his  favourite 
nitro-aerious  particles,  which  in  due  plenty,  and 
with  a certain  regimen,  are  carried  to  the  bowels 
dedicate  to  the  concotlion  of  the  aliment^ 


W Hinc  fi  quis  mox  a pallu  lludiis  incum- 
bat,  aut  fuper  materia  difficili  cogitabundus  fuerit, 

ita 
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ita  ut  fpirltus  anlmales  ih  cerebro,  ob  coiitempia  •' 
tionem  attentam  et  majorem  mentis  agitationem, 
magna  exparte  detineantur,  digeftionis  munus,'  ob 
fpiritum  animalium  defeSum,  rite  non  perficitur; 
fed  cibus  in  ftomacho  indigeflus  manens  gravedi- 
nem  et  tnolefliam  ventriculo  facit,  uti  quilibet 
in  feipfo  experiri  poteft;  cum  tamen,  e contra, 
dum  animus  e cogitationibus  vacat,  uti  etiam  in 
fomno,  ciborum  concoQio  optime  peragitur;  in 
quantum  fc.  fpiritus  animales,  non  jam  in  funaioni- 
bus  aliis  obeundis  verfati,  ubertim  per  vifcera 
digeftioni  dicata  deferuntur.  Hue  etiam  fpeQat, 
quod  mox  a prandio,  five  ccena  pleniore,  dormi- 
endi  cupiditate  tencri  folemus.'  P.  54-5. 

(B)  Utrum  vero  etiam  in  animalibus  terreftri^ 
bus,  prsEter  fpiritus  nitro-aereos  nervorum 
du6lu  adveflos,  fermentum  infuper  aereum  imme- 
diate a fanguinis  maffa  in  ventriculum  faceffatj 
hihil  certi  ftatuere  poffum.  P.  56. 

(^)  Quapropter  ftatuendum  effe  videtur,  fer- 
incntum  ventriculi  adeo  decantatum,  a particulis 
nitro-aereis  praecipue  conftare,  quae  nervorum 
duflu  in  membranas  ventriculi  depolitae,  ibidem, 
nti  verifimile  efl,  liquori  idoneo^  membranarum 

O 2 glandu- 


( 212  ) 


glandulofarunij  quibus  ventriculus  conftat,  minif- 
tcrioj  a fanguine  fecreto,  commifccntur ; e qui- 
bus utrifque,  per  vafa  peculiaria,  in  ventriculi 
cavitatem  ingeftis,  liquor  ejus  fermentativus  com- 
ponitur.  P.  55-6. 

Si  ftomachus  cibis  prorfus  vacuus  fuerit, 
illius  membranse  interiores  a particuli's  nitro-aereis, 
uti  verifimile  eft,  vellieantur  ; unde  fames  oriri 
videtur.  P.  57. 

(E)  10  Ut  particulse  nitro-aerees,  quae  cere- 
brum ferie  continua  pertranfeuntes,  in  funfliones 
naturales  aut  animales  non  erogantur,  in  fanguinis 
maffam  reportentur,  eidemque  rite  admifceantur, 
2?  Ut  particulae  nitro-aereae  debita  copia  et  cum 
regimine  quodam  ad  vifcera  ciborum  coflioni 
dicata  ferantur ; prout  enim  vifcera  ea  aliment© 
referta,  aut  vacua  fueriiit,  ita  eadem,  major!  aut 
minori,  particularum  fermentativarum  afflu^iu 
opus  habent.  3?  Ut  particulae  nitro-aereae,  in 
motu  ct  vigore  pofitae,  cum  particulis  fanguinis 
falino-fulphureis  in  lienis  compage  quoad  minima 
, permixtae,  effervefcentiam  ifliufmodi  in  cruoris 
mafia  excitent,  quae  ad  particulas  ejus  falino^ful- 
phureas  ad  juft  am  volatilitatem  perduccndas  idonca 
eft.  P.  62-3, 
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SECT.  XIII. 

Mayow’s  Explanation  of  fame  Diseases 
from  his  Doctrine. 


When  a principle  has  been  difcoverecl,  'which 
produces  confiderable  efFeSls  in  the  phscnomena 
of  nature,  it  becomes  a matter  of  courfe,  not  only 
to  recur  to  this  principle  for  explanation,  in  de- 
viations from  regularity,  but  alfo,  upon  the  fame 
foundation,  to  extend  our  enquiry  by  anailogical 
reafoning.  Thus,  foon  after  Dr.  Prieflley  had 
made  his  difcoyery  of  dephlogiflicated  air,  he  im- 
mediately extended  his  ideas  to  refpiration;  and 
the  difcoveries  of  the  great  Lavoifier,  in  France, 
were  followed  up,  by  their  application  to  the  irri- 
tability of  the  fibre.  When  Mayow,  therefore, 
obferved  the  iiniverfal  agency  of  his  fire-air  par- 
ticles, his  penetrating  mind  immediately  perceived, 
that  they  would  afiifl  hiin  in  explaining  the  fymp- 
toms  of  difeafe.  In  our  days,  upon  the  fame 
foundation,  and  in  an  almofl  fimilar  mfinner,  a 
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fyftem  of  phyfic  has  been  formed,  which  certainly 
explains  fatisfaBiorily,  fome  of  the  moft  obfcure 
laws  of  the  animal  oeconomy.  Upon  our  know- 
ledge of  the  airs,  a fuperftru8;ure  is  now  daily 
rifmg,  which  will  add  further  dignity  to  the  pro- 
feflion  of  phyfic,  and  will  render  it  a purfuit, 
more  philofophical  and  engaging  *,  and  we  would 
fain  indulge  a pleafmg  thought,  that  by  a more 
general  diffufion  of  its  principles,  the  credulity 
of  mankind  will  not  be  fo  much  impofed  upon, 
by  that  numerous  herd  of  empirics,  wdiich  every 
where  infult  the  common  fenfe  of  the  metropolis. 
The  materia  medica  has  been  fo  much  enriched, 
by  the  new  difcoveries,  that  the  fludy  of  chemiftry 
i:nufl  now  form  an  indifpenfable  part,  in  the  educa- 
tion of  a medical  praUitioner.  The  beautiful  and 
Vifefurmanner,  in  which  the  new  difcoveries  illuf- 
trate  the  nature  of  difeafe ; and  the  remedies  they 
have  fuggelled,  in  cafes  hitherto  incurable,  will 
render  the  doEtrine,  founded  upon  the  pneumatic 
theory,  a moft  powerful  aid  in  the  hands  of  the 
phyfician.*  The  innumerable  cafes,  already 

publiftied, 

I here  allude,  more  particularly,  to  the  cure  of 
3^  diabetes, 
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publifhedj  by  Dr.  Beddoes,  afford  a convincing 
proof  of  the  utility  of  the  airs,  in  a variety  of 
complaints,  which  had  refilled  the  effefts  of  the 
ufual  remedies;  and  in  the  hands  of  a fliilful  and 
cautious  praflitioner,  I have  no  doubt,  that  this 
branch  of  fcience,  in  conjunflion  with  remedies 
by  the  ftomach,  will  be  made  fubfervient  to  the 
moft  ufeful  purpofes  in  the  praQice  of  phyfic. 
The  manner  in  which  the  airs  a£l  upon  the  animal 
frame,  did  not  efcape  the  all-invefligating  eye  of 
Mayow.  His  explanation  of  their  effeBs  upon 
the  body,  is,  in  fome  cafes,  perfeBly  analogous 
to  that  of  modern  times.*  The  chapter,  in  which 
he  handles  .this  fubjeB,  is  entitled,  ‘ Of  the  dif- 
cafes,  to  which  the  animal  fpirits  are  fubjeB.’  The 
firft  difeafe  which  arrefts  his  attention,  is  phthifis; 
and  this,  we  know,  was  the  firft  complaint,  in 
which  the  theory  and  praBice  of  pneumatic’  che- 
miftry  was  applied.  He  explains  it,  as  arifing 
from  the  want  of  fire-air : this  forms,  however, 

O 4 no 

diabetes,  by  the  hcpatifed  ammonia,  &c.  and  the  venereaj 
difeafe,  by  the  nitrous  acid  of  oxygenated  muriat  of  potath* 
for  which  fee  the  ingenious  work  publiftied  by  Dr.  Rollo,  and 
Mr.  Cruikihank  of  Woolwich. 
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no  obje6lion  to  the  juflnefs  of  his  remarks,  as  the 
rcafons  which  he  fubjoins  are  conclufive,  and 
which  occurred  to  Dr.  Beddoes,  in  his  obferva- 
tioiis  on  that  difeafe.  In  order  that  animal 
life  may  be  properly  fupported,  it  is  of  great 
confequence,  that  the  lungs  pofl'efs  a found  dia- 
thefis,  that  the  nitro-aerial  particles  may  be  fup- 
plied  to  the  blood,  in  fufficient  quantity,  and  be 
intimately  united  with  its  fulphureous  particles. 
Hence,  if  the  lungs  fiiould  become  confumed  or 
tabid,  the  blood,  on  account  of  the  want  of  nitro- 
aerial  particles,  is  not  rightly  fermented;  and  be- 
caufe  the  motive  particles  of  both  kinds  are  de- 
ficient, there  will  follow  a proftration  of  ftrcngth, 
and  a wading.  This  theory,  we  fee,  is  oppofite 
to  the  one  which  Dr.  Beddoes  propofed,  fome 
years  ago;*  but  let  it  be  remembered,  that  the 
fird  trial  made,  in  this  complaint,  was  by  the 
inhalation  of  oxygen  gas.  It  fpreads  dowers, 
fays  Mr.  Chaptal,  on  the  borders  of  the  tombs 

and 


* 1 however  think  it  probable,  that  infiances  have  oc- 
curred, where  the  lofs  of  a confiderable  part  of  the  fubfiances 
of  the  lungs,  has  checked  the  progrels  of  the  difeafe.  Obf. 
on  Calculus,  &c.  p.  146. 
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and  prepares  us,  in  die  gendeft  manner,  for  die 
lafl  dreadful  effort  of  nature.* 

That  oxygen  is  one  of  the  moft  powerful 
flimuli,  we  can  apply  to  the  irritability  of  the  fibre, 
is,  I believe,  now  very  little  doubted.  When  we 
know,  that  an  animal  cannot  exift  one  moment 
of  tiine,  without  a fupply  of  this  neceffary  fluid, 
we  cannot  but  conclude,  that  it  is  concerned,  in 
a variety  of  alterations  which  occur  in  the  body, 
both  in  health  and  difeafe.  That  its  quantity  may 
be  increafed  or  diminifhed,  by  certain  alterations 
in  the  Hate  of  the  fyflem,  affefting  the  lungs,  is 
as  probable  and  certain,  as  that  the  abforption  by 
the  fltin,  undergoes  thefe  variations,  from  a muU 
tiplicity  of  caufes.  It  is  probable,  too,  that  even 
fhould  a fufficient  quantity  of  oxygen  be  abforbed 
by  the  lungs,  yet,  from  certain  caufes,  it  may  not 
be  fupplied  to  different  organs  of  the  body,  in 
the  quantity  which  the  part  may  require.  The 
brain  is  one  of  thofe  organs,  which  require  a con- 
tinual fupply  of  well  oxygenated  blood,  to  fupport 
both  mental  and  corporeal  vigour,  W If  the 

nitro- 


* Elements  of  Chemiftry,  Vol.  I.  p.  138-g. 
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nitro-aerial  particles,  fays  Mayow,  are  not  fupplied 
to  the  brain  in  fuificient  quantity,  or  are  unable 
to  pafs  obitruQed  nerves,  a deranged  ftate  of  the 
animal  ceconomy  muft  be  the  confequence;  and 
it  would  feem,  that  from  this  caufe,  not  unfre- 
quently  are  produced  apoplexy,  palfy,  and  difeafes 
of  that  kind.  If  there  be  a fluid,  neceflary  to  the 
fundions  of  the  nervous  fyftem,  it  is  highly  pro- 
bable, that  a deranged  ftrufture  of  the  nerve  will 
impede,  or  totally  prevent  its  tranfmiflion.  The 
influence,  termed  anirnal  eleflricity,  is,  we  know, 
varied  in  its  tranfmiflion  through  the  nerves,  by 
a variety  of  caufes.  If,  therefore,  we  agree  with 
Valli,  in  fuppofing  the  animal  eleclricity  to  be 
the  fame  with  the  nervous  power,  may  we  not  be 
allowed  to  imagine,  that  a nerve  may  be  fo  af- 
fefled,  as  to  become  a non-conduftor  to  that 
fluid  ? Is  any  one  air  a better  conduflor  than 
another  ? Air,  we  know,  is  only  a conduBor, 
in  proportion  to  the  moifture  it  contains;  but  has 
it  been  proved,  that  none  of  the  airs  are  poflefled 

of  a conducting  power?  As  charcoal  is  a con- 

» 

duBor,  it  is  probable,  that  the  carbonated  hydro- 
gen poflefics  that  quality,  Experiments^  inftituted 

upon 
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upon  thefe  queries,  would  probably  be  more  than, 
curious.  That  oxygen  is  of  as  great  ufe  to  the 
nervous,  as  to  the  mufcular  parts  of  our  bodies, 
is  evident,  from  the  great  quantity  diftributed  by 
the  carotid  arteries.  A fixth-part  of  the  whole 
mafs  of  blood  is  driven  to  the  brain,  from  the 
heart,  in  an  oxygenated  form,  and  quickly  returns 
thence,  de-oxygenated,  and  is  as  fpeedily  fupplied 
by  frefh  oxygenated  blood.  ' The  oxygen,  there- 
fore, which  is  carried  to  the  brain,  may,  previous 
to  its  being  applied  to  the  nervous  fyllem,  undergo, 
let  me  fay,  from  morbid  a0:ion,  combinations,  in- 
confiftent  with  the  healthy  funftions  of  the  brain. 
Does  not  fomething,  analogous  to  this,  evidently 
take  place  in  diabetes  ? Is  there  not  here,  difeafed 
aflion,  forming  combinations,  from  the  elementary 
part  of  our  food,  inconfiftent  with  health  ? If,  in 
other  parts  of  the  body,  oxygen  enters  into  morbid 
combinations,  it  fs  probable,  that  the  fame  effeft 
may  be  produced  ip  the  brain.  It  was  maintained 
by  Mayow,  that  as  fire-air  was  fo  indifpenfable  to 
the  health  of  the  brain,  fo  any  quantity  of  another 
principle,  would  produce  oppofite  elfeBs.  He 

imagined,  that  a greater  than  ulual  quantity  of 

falino- 
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ftilino-fulphureoLis  particles,  might  get  admifTion 
into,  and  injure  the  brain.  Whatever  obftruCls 
oxygen,  will,  in  fome  degree,  increafe  the  other 
principles;  for  as  oxygen  is  withdrawn,  the  other 
principles  will  be  more  or  lefs  difengaged,  and 
thus  an  accumulation  take  place,  as  happens  in 
fcurvy.  We  do  not  mean,  that  they  are  com- 
pletely difengaged  in  the  vafcular  fyftern,  but  that 
they  form  a combination,  into  the  compofition  of 
which,  oxygen  does  not  enter,  and  thus  produce 
the  falino-fulphureous  particles  of  Mayow. 

As  the  nitro-aerial  particles,  fays  our  author, 
are  abfolutely  necelfary  to  the  funflions  of  the 
brain,  fo  the  falino-fulphureous  ought  to  be  ex- 
cluded from  it.  (C)  If  it  fliould  fo  happen,  that 
they  get  entrance  too  copioufly  into  the  brain,  the 
animal  oecpnomy  is  diflurbed,  as  happens  in  in- 
toxication, epilepfy,  and  fimilar  difeafes : for  li- 
quors replete  with  a volatile  fulphur,  as  fpirit  of 
wine,  and  the  chemical  oil  of  vegetables,  too  in- 
con  fiderately  taken,  not  unfrequently  produce 
thefe  difeafes.  Intoxication,  we  know,  is  produced 
quiekeft  by  the  ftrongeft  fpirits,  that  is,  by  thofe 
which,  have  the  fmalleft  quantity  of  oxygen  in 

their 
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their  compofition,  and  their  other  principles 
the  loofelt  date  of  combination.  The  degree  of 
intoxication,  independent  of  the  quantity  of  fpii-it 
taken,  will,  no  doubt,  be  relative  to  the  excita- 
bility of  the  fyftem.  It  is  not  the  mere  increafe 
of  vafcular  ablion,  nor  the  ftimulus,  abftracledly 
confidered,  applied  to  the  Itomach,  which  caufes 
drunkennefs.  That  a de-oxygenated  flate  takes 
place,  is  evident,  from  the  palenefs  and  laffitude 
which  fucceed  a debauch.  With  refpeQ;  to  epi- 
lepfy,*  we  know  it  to  be  produced  by  a variety 

of 


* The  mention  of  this  difeafe,  brings  to  my  recollec- 
lion,  a cafe  which  occurred,  under  my  own  obfervation. 
At  the  commencement  of  the  winter,  1 796,  when  I was  in 
London,  a man  applied  for  advice  for  fits,  to  which  he  was 
fubjedl.  I mention  this,  as  one  of  the  innumerable  impofi- 
tions  pradifed  by  the  empirics.  I found  the  complaint  to 
be  epilepfy.  The  fubjed  was  a flioemaker,  mtat.  23  : had 
been  under  the  care  of  an  apothecary  in  town ; but  being 
impatient,  and  allured  by  the  deceitful  hand-bills]  daily  dif- 
tribuled  in  the  lireets  of  London,  he  applied  for  relief  to 
the  author  of  one  of  them,  who  told  him,  that  the  difeafe 
was  trifling,  and  fliould  be  cured  in  a week ; after  fome 

months,  he  difmiffed  him  unciired,  not,  however,  before  he 

had 
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of  caufes,  affeffing  the  nervous  fyftem;  but  more 
particularly,  that  great  fource  of  nervous  energy j 
the  brain.  We  are  very  little  acquainted  with, 
the  precife  nature  of  difeafes,  caufed  by  affe6lions 
of  this  organ.  Its  excitement  and  collapfe,  to  ufe 
tlie  words  of  the  great  Dr.  Cullen,  depend  fo 
much  upon,  what  appear  to  us,  contradiDory 
caufes,  that  they  have  divided  and  perplexed  the 
medical  world.  Spafmodic  affeSlions  of  all  kinds, 
are  frequently  very  much  beyond  the  reach  of 
medical  art,  notwithftanding  the  elucidation  that 
has  been  given  to  the  fubjefl:,  by  an  ingenious 
phylician.  Pathology,  fays  Dr.  Beddoes,  is,  on 
no  account,  more  indebted  to  the  author  of  Zoo-^ 

nomia, 

had  taken  from  him  twenty  guineas  ! ! ! AVhen  he  applied 
to  me,  he  had  a fit  almofl  daily,  attended  with  confiderable: 
Ccknefs  and  vomiting  at  times.  I concluded,  that  the  dif- 
cafe  was  owing  to  a diminifhed  energy,  connected  with 
dyfpepfiaj  but  I knew,  that  although  I removed  the  original 
caufe,  the  difeafe  would  be  continued  from  habit.  I,  there- 
fore, ordered  an  aether  draught  to  be  taken,  whenever  he, 
in  the  leaft,  fufpefled  a fit  was  coming  on.  This,  together 
with  occafional  Vomits,  a proper  regimen,  and  pills  formed 

of  the  Calx  of  zinc,  and  tartarized  iron,  reflOred  him  to 
health. 
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nomia,  than  for  the  light  he  has  thrown  upon 
the  obfeure  erigiii  of  convulfive  difeafes.  The 
reader  would  do  well,  to  confult  this  part  of  Dr. 
Darwin’s  publication,  with  the  cafes  publiflied  in 
the  fourth  part  of  Confiderations  on  Faflitious 
Airs,  with  the  ingenious  fpeculations  of  Dr. 
Beddoes  on  the  fubjeft. 

We  have  mentioned  it,  as  the  opinion  of 
Mayow,  that  an  accumulation  of  thofe  principles 
in  the  fyllem,  which  exclude  oxygen,  proves  highly 
injurious  to  the  well  being  of  animal  life.  Some 
obfervations  which  he  adds,  are  extremely  curious, 
and  are  analogous  to  a fimilar  fubjefl,  mentioned 
in  Medical  Extrafls.  I wilh  the  reader  to  attend 
to  this  explanation,  as  it  decidedly  points  out, 
Mayow’s  ideas  of  chemical  combinations,  which 
fometimes  takes  place  in  our  frame.  (^)  To  the 
fame  caufe,  may  be  referred  a fafl,  which  has 
more  than  once  come  under  my  obfervation,  viz^ 
I have  known  feveral  fubjeft  to  be  feized  by  ma* 
niacal  and  convulfive  fits,  whofe  faliva,  when 
thrown  upon  the  fire,  during  thefe  paroxyfms,  has 
burfl:  into  a flame,  like  oil,  or  rather  like  gun- 
powder^  It  is  probable,  adds  Mayow,  that  thefe 

phacnomena 
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phasnomena  are  owing  to  the  falino-fulphureous 
particles ; the  reader  will  recoiled,  that  thefe  are 
the  principles  which  Mayow  had  maintained,  united 
with  the  nitro-aerial  particles,  or  oxygen,  to  pro- 
duce fire  or  flame.  In  the  firfl:  Vol.  p.  ^2,  of 
Medical  Extracts,  are  fome  curious  fa6ts,  men- 
tioned with  a fimilar  idea.  Some  remarkable  cafes 
' are  there  quoted,  from  authors  of  the  firfl;  refpec- 
tability,  of  perfons  who  have  been  confumed  by 
fire,  in  confequence  of  dram-drinking ; fo  eager, 
fays  the  ingenious  Dr.  Beddoes,  are  the  princi- 
ples, of  which  fuch  perfons  are  compofed,  to 
combine  with  oxygen.  The  reader  may  attach 
what  credit  he  pleafes  to  fuch  faCls.  Perfons, 

who  confider  the  fubjeft  with  a vulgar  eye,  will 

# 

probably  turn  from  it  with  contempt  and  ridi- 
cule ; but  the  philofophic  enquirer,  although  he 
may  have  his  doubts,  refts  not  his  diibelief  upon 
the  appearance  of  improbability.  A faft,  fome- 
what  fimilar  to  thofe  we  have  referred  to,  I find 
mentioned  by  Baglivi  : On  difle61ing  a dog,  the 
vapors  which  exhaled  from  the  vifcera,  crepitated 
like  fea-falt,  when  a candle  was  applied*. 

* Diflert.  de  Experim.  Anat.  Pra€t.  p.  no.  The  hog 

had 
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It  appears,  from  fome  obfervations  of  the 
ingenious  Mayow,  that  it  was  his  opinion,  that 
the  funflions  of  the  brain  might  be  injured,  not 
only  by  direftly  with-holding  the  nitro-aerial  par- 
ticles from  that  organ,  but  alfo  indireftly,  by  any 
changes  which  might  be  produced,  with  this  prin- 
ciple, in  other  parts.  Is  not  this  evident,  from 
the  following  expreffions  ? (E)  Melancholy  and 

madnefs,  are  owing  to  the  falino-fulphureous  par- 
ticles being  detained  in  the  fpleen,  and  there  effer- 
vefcing,  for  a long  time,  with  the  nitro-aerial  par- 
tides,  produce  the  atra-bilious  and  gloomy  difpo- 
fition.  The  manner  of  his  exprclfion  here,  and 
the  mode  of  explanation,  are  conformable  to  the 
idea  he  entertained,  of  the  nature  and  functions  of 
fpleen ; and  the  atrabilis  was  a conftant  attendant 
of  the  melancholia,  according  to  the  ancients.  The  ' 
curious  fympathy,  that  exills  between  the  brain 

P and 

had  been,  previoufly,  fed,  with  a view  to  experiment.  The 
lafleals  were  copious  and  tinged  upon  the  mefentery,  and 
alfo  fome  lymphatics ; the  fluid  in  the  latter,  I talted,  fays 
Baglivi,  which  was  very  fViarp,  and  left  a very  difagreeable 
impreflion  upon  the  tongue  ; eratque  mordaciffima,  et  lin- 
guam  graviter  feriebat.  The  animal  was  very  much  ema- 
ciated, and  laboured  under  the  mange. 
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and  abdominal  vifcera,  is  known  to  the  moh  fu- 
perficial  medical  obferver  ; but  why  an  afFeftion 
of  thefe  parts,  produces  a concomitant  change  in 
the  functions  of  the  brain,  is  difficult  to  prove. 
When  the  chylo-poietic  organs  are  debilitated,  or 
deranged  in  their  aflions,  who  has  not  obferved  a 
great  difpofition  in  the  patient  to  magnify  his  com^ 
plaints  ? Every  medical  praaitioner  mull  have 
frequently  obferved,  that  a cathartic  has  removed 
that  gloominefs,  which  overcafls  the  minds  of 
thofe,  who  are  fubjea  to  what  is  called  the  me- 
lancholic temperament. 

It  is  evident,  that  animal  heat,  the  refult  of 
this  decompofition  of  oxygen,  is  absolutely  ne- 
ceffary  to  the  energy  of  the  brain.  As  this  is 
the  cafe,  we  may  be  indulged  in  an  obfervation. 
When  any  of  the  chylb-poietic  organs  are  in  a de- 
ranged ftate,  a difpofition  to  the  generation  of 
acidity  is  always  prefent;  hence  oxygen  is  ab- 
forbed,  in  lefs  quantity,  by  the  lungs  ; animal 
heat  is,  confequently,  diminiflied,  the  vafcular 
fyfiem  becomes  weakened  in  its  a0:ion,  for  the 
want  of  a fufficient  ftimulus,  the  brain  is  deprived 
of  its  neceffary  quantity  of  animal  heat,  and  the 


traim 
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train  of  thought  will  be  affeded,  in  proportion 
as  the  organ  undergoes  any  modification,  from  an 
altered  fupply.  This  is  entering  more  into  fpe- 
culative  theory  than  we  wifli ; but  when  principles 

cannot  be  rendered  cognifable  to  our  fenfes,  it  is 

« 

natural  and  reafonable,  to  hazard  conjefture  ; and 
from  conjeflures,  fa6ts  often  arife,  which  are  per- 
feftly  reconcilable  to  truth  and  experience.  It  is 
hot  my  wifli  nor  intention  to  vindicate  every  theo- 
ry, Mayow  may  have  thought  his  difcoveries  fug- 
gefted ; but  his  hints,  as  well  as  his  pofitive  fafls, 
ought  to  be  taken  into  the  account ; and  from  the 
remarkable  co-incidence  between  his  difcoveries  and 
obfervations,  and  thofe  of  modern  times,  it  would 
be  an  injuflice  not  to  pay  as  particular  attention 
to  his  fpeculations,  as  to  thofe  of  a more  recent 
theorifl  upon  the  fame  fubjeft. 

Notwithflanding  that  oxygen  is  fo  eafily 
taken  in  by  the  lungs,  it  is  not  decompofed  from 
the  blood  by  Ample  chemical  affinity  alone.  The 
heat  of  the  body  is,  by  no  means,  fufficient  to 
form  the  difFerent  combinations,  according  to  the 
laws  of  chemiflry.  We  mull,  therefore,  look  out 
for  fome  other  aid,  to  account  for  thofe  various 

p a decom- 
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decompofitions,  which  we  obferve  to  take  place 
daily  in  our  body.  We  can  refer  it  to  nothing, 
but  the  principle  of  life.  A certain  a6lion  is, 
therefore,  neceffary  in  the  vcffels,  to  prepare  the 
different  elementary  principles,  in  order  to  form 
the  various  compounds  which  the  fyftem  may  re- 
quire. Our  food,  which  confifls  principally  of 
hydrogen,  azot,  and  carbon,  muft,  therefore,  be 
modified,  by  the  powers  of  the  fyftem,  in  fuch 
a manner,  that  when  decompofed,  the  elementary 
parts  may  readily  unite  with  oxygen  ; a circum- 
ftanee  abfolutely  neceffary  to  animal  heat  and 
motion.  The  fame  idea  prefented  itfelf,  to  the 
all-grafping  mind  of  our  moft  accurate  author. 
(^)  It  is  abfolutely  neceffary  to  the  fupport  of  life, 
fays  Mayow,  that  the  falino-fulphureous  par- 
ticles* be  fo  managed  by  the  powers  of  the  fyf- 
tem, as  to  be  brought  to  that  ftate,  in  which  they 
readily  unite  with  nitro-aerial  particles.  As  it  is 
evident,  that  fuch  an  aflion  muft  belong  to  the 
fyftem,  and  as  that  aftion  may  be  rendered  irre- 
gular, by  a variety  of  caufes,  it  follows,  that 

the 

* The  reader  will  recollefl,  that  Mayow  faid,  that 
our  food  is  compofed  of  thefe  particles. 
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the  elementary  principles  may  be  formed  into 
compound,  inconfiftent  with  the  health  of  the 
fyftem.  If  the  falino-fulphureous  particles, 

fays  our  author,  are  not  properly  prepared,  on 
account  of  fome  morbid  diathefis  of  the  mufcular 
fibre,  an  impediment  to  motion  will  be  the'  confe- 
quence;  and,  therefore,  it  is  probable,  that  the 
fpontaneous  laffitude  and  difinclination  to  move, 
which  take  place  in  fcurvy  and  jaundice,  arife 
from  this  caufe.  Is  there  not  here,  fomething 
more  than  a hint  of  that  theory,  propofed  by  Dr. 
Beddoes,  and  confirmed  by  Dr.  Trotter  ? and  do 
not  the  remarkable  inability,  and  difinclination  to 
motion  in  fcurvy,  confirm  the  ideas  of  Mayow*? 
with  refpeO:  to  jaundice,  every  medical  obferver 
is  acquainted  with  the  languor,  that  attends  an 
obftrufled  flow  of  bile  into  the  inteftines.  We 
have  mentioned,  that  when  a debilitated  aflion 
takes  place  in  the  abdominal  contents,  a confe- 
quent  effe6l  is  produced  upon  the  brain  ; and,  in 
proportion  as  this  is  affefled,  a dimifhed  energy 

P 3 is 

* Vide  Lind,  Roupp,  Blane,  &c.  A difinclination  to 
exertion,  is  fo  prominent  a fymptom,  that  Cullen  mentions 
afthenia  in  his  Definition.  Synop.  Nofolog.  Method,  P.294. 
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is  communicated  to  the  whole  nervous  fyftem;  or, 

t 

to  ufe  the  words  of  Dr.  Saunders,  a torpor  is 
diflFufed,  by  fympathy,  over  every  part  of  the 
fyftem,  and  langoiir  and  laffitude  prevail.*  As 
a certain  degree  of  vigour  is  neceffary  in  the  body, 
to  eliminate  and  apply  the  elementary  principles, 
taken  in  by  the  ftomach  and  lungs,  it  follows,  that 
whatever  leffens  that  neceffary  degree  of  power, 
prevents  the  proper  decompofition  of  our  food ; 
the  caloric  will,  therefore,  not  be  difengaged  from 
the  oxygen,  and  the  fyftem  will  want  that  indif- 
penfable  ftimulus  to  its  excitability : hence  follow 
the  cold  extremities,  langour  and  fallownefs  of 
countenance,  obferved  in  thofe  who  are,  from  any 
caufe,  affefled  with  torpor  of  the  alimentary  canal. 
There  feems,  obferves-  Dr.  Saunders,  much  fym- 
pathy between  the  brain  and  liver;  and  in  ma- 
niacal perfons,  there  is  generally  a defeft  in  the 
fecretion  of  bile.t 

' ' ^ • Whatever  . 

* P.  123. 

t P.  134.  Docs  not  this  explain,  the  good  effeds  that 
are  fometimes  produced  by  ftrong  purgatives  in  mania  ? 
Does  the  ftramonium  a£l  in  any  other  way,  than  by  producing 

I 

a flow 
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Whatever  part  of  the  works  of  Mayow  Ave 
examine,  we  always  find  fufficient  caufe  for  ad- 
miring the  fertility  of  his  genius,  and  the  accuracy 
of  his  remarks,  As  it  appears,  that  with 

debility,  as  in  feurvy,  there  is  a deficiency  of  fire- 
air,  therefore,  fays  Mayow,  Ave  now  know,  the 
reafon  Avhy  exercife  of  the  body  contributes  fo 
much  to  the  cure  of  feurvy  and  jaundice,  and  to 
keep  off  the  paroxylms  of  intermittents  : for, 
during  exercife,  refpiration  is  fo  much  quickened, 
that  the  nitro-aerial  particles  are  throAvn  into  the 
blood,  in  much  greater  quantity.  How  beauti- 
fully has  the  truth  of  this  theory  been  illuftrated 
and  confirmed,  in  fome  of  the  moft  popular  and 
recent  publications.  The  reader  has  only  to  con- 
fult  the  Avorks  of  Beddoes,  Thornton,  Trotter, 
&c.  to  find  analogous  theories  explained  and  con- 
firmed. In  every  cafe  of  mufcular  contraflion, 
there  is  an  expenditure  of  oxygen,  and  the  Avafte 
is  in  proportion  to  the  quantity  and  violence  of 
exertion.  It  is  probable,  too,  that  the  exertion 

P 4 of 

a flow  of  the  different  fccrctions  into  the  inteflines,  and 
thus  relieving  their  torpor,  and  ullimuteJy  the  brain? — Vide 
Rufh’s  Effays. 
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of  the  mufcles  may  be  fo  violent,  as  to  expend  or 

eliminate  out  of  the  body,  more  oxygen  than 

the  lungs  are  able  to  convey  to  the  lyftem,  ef- 

pecially  if  they  be,  in  any  degree,  morbidly  af- 

feflied.  This  feems  to  explain,  fays  Beddoes,  an 

obfeivation,  that  has  fo  frequently  been  made  at 
•% 

fea;  that  the  fcurvy  makes  its  appearance  after  a 
ftorm,  when  the  feamen,  having  undergone  violent 
exercife,  have  expended  a great  part  of  the  oxygen 
of  the  folids.*  Animals,  during  violent  motion, 
obferves  Mayow,  breathe  very  quick;  becaufe 
the  blood,  returning  to  the  heart,  is  deprived  of 
•the  nitro-aerial  particles,  and  very  much  fo  in  the 
brain,  for  the  formation  of  animal  fpirits.  (i)  From 
this  we  may  fee,  the  reafon  why  blood,  drawn 
during  a convulfive  paroxyfm,  is  apt  to  be  thick, 
and  in  fome  degree  grumous  : for  in  the  more 
violent  mufcular  contraftion,  there  is  not  only  a 
very  great  wafte  of  nitro-aerial,  but  alfo  of  falino- 
fulphureous  particles  (upon  the  proper  union  of 
which,  the  fermentation  and  fluidity  of  the  blood 
depend];  and  on  this  account  it  is,  that  the  blood 
^ is 


* Obfervations  on  Calculus,  &c.  P.  50. 
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is  more  difpofed  to  coagulate.  This  happens  to  o 
more  readily,  in  thefe  cafes,  if  the  parts,  fubfer- 
vient  to  refpiration,  become  convulfed,  then  on 
account  of  refpiration  being  almoft  fuppreft,  the 
wafte  of  nitro-aerial  particles,  caufed  by  the  con- 
vulfions,  cannot  be  fo  quickly  reftored,  as  in  other 
violent  motions,  when  refpiration  is  free.  The 
great  difpofition  which  the  blood  fhews  to  coagu- 
late, in  a de-oxygenated  ftate,  and  the  curious,  but 
extraordinary  cafe,  furnifhed  to  Dr.  Beddoes,  by 
the  Leyden  Profeffor,  are  a eonfirmation  of  thefe 
admirable  obfervations  of  Mayow,  The  reader 
will  recolledl,  too,  how  quickly  oxygen  commu- 
nicated fluidity  to  the  coagulated  blood,  in  an 
experiment  which  we  made  with  a frog. 

Having  now,  in  a great  meafure,  finifhed  our 
extraHs  from  Mayow’s  works,  we  cannot  but  ex- 
prefs  much  furprife,  that  fuch  noble  and  confirmed 
truths,  fhould  have  lain  buried  in  oblivion  for 
near  a century.  Every  candid  reader  muft  yield 
bis  affent,  to  this  very  extraordinary  anticipation 
of  modern  difcoveries.  I feel  a degree  of  ve- 
neration for  his  name,  when  I refledl  upon  his 
genius;  and  I have  derived  the  fame  fatisfaBion 

from 
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from  the  periifal  of  his  works,  that  was  felt  by 
the  ingenious  Profeffor  of  Gottingen.  Acutiffimi 
ingenii  medici  Joh.  Mayow,  fays  Blumenbach, 
traflatum  Oxon.  1674  editum,  magna  cum  vo- 
luptate  legi  et  relegi.* 

The  philofophy  of  Mayow  was  piiblifhed  in 
an  age,  remarkable  for  its  produ6lion  of  great 
literary  chara6lers.  Contemporary  with  him  were 
Boyle,  Newton,  Lower,  Willis,  and  innumerable 
others,  whofe  labours  have  confiderably  improved 
the  fciences.t  Harvey  had  but  lately  difeovered 
the  circulation;  the  philofophic  world  was  engaged 
in  examining  the  Newtonian  and  Cartefian  doc- 
trines; and  the  theory  of  Stahl  was  juft  adopted 
by  chemifls,  and  was  in  the  full  career  of  its  glory. 
Germany  was  now  famous,  all  over  Europe,  for 
its  production  of  able  chemifts;  and  me'n  were 
much  attached  to  the  chemical  labours  of  that 
country,  which  had  given  birth  to  Becher,  to  Van 
Helmont,  and  to  Stahl.  It  was  impoffible  for  a 
man,  who  died  at  the  early  age  of  thirty-two,  how- 

' ever 

* Inftit.  Phyfiologicae,  P.  114.  1787. 

•j-  We  may  mention  Sydenham,  Gliflbn,  Thrufton,  Bar- 
tholin, De  Graaf,  and  Stahl. 
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ever  true  his  theory,  or  juft  his  fyftem,  to  oppofe, 
with  fuccefs,  fuch  accumulated  obftacles.  No 
champion  would  be  found,  hardy  enough  to  ftem 
the  tide  of  popular  opinion,  .with  theories  and 
experiments  not  his  own;  and  it  is  not  likely,  that 
many  would  rifk  their  literary  reputation,  in  de- 
fence of  doflrines,  which  appeared  to  meet  with 
general  difapprobation.  Thus  it  Was,  that  the 
opinions  of  Mayow  did  not  attra0:  notice,  till 
many  years  after  his  death,  when  his  works  were 
read  and  admired  by  fome  of  the  firft  philofophers 
of  the  age.  His  opinions,  however,  were  not  ge- 
nerally underftood,  fo  as  to  form  a fyftem ; the 
public  mind  was  not  ripe  for  improvement;  and 
thus  it  \vas,  that  his  theories  were  loft,  in  the 
great  mafs  of  difcordant  doHrines.  The  beft 
mode,  fays  Dr.  Scherer,  which  led  to  the  per- 
fcHion  of  chemiftry,  and  which,  although  now 
adopted,  does  not  remain  entirely  exempt  from 
controverfy,  was  forgotten,  and  fuffered  to  lie  in 
dull  and  oblivion,  for  upwards  of  a century.  It 
is  but  a few  years  ago,  that  Wiegel,  Blumenbach, 
and  latterly.  Dr.  Metfger,  all  friends  of  antient 
literature,  have  called  the  attention  of  the  chemift 

and 
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and  phyfiologift,  to  the  penetrating  genius  of  our 
author.* 

The  name  of  this  great  man  is  now  reftored 
to  the  annals  of  fcience;  his  genius  is  acknow- 
ledged, his  abilities  admired,  and  his  opinions  con- 
firmed. The  unequivocal  concurrence  of  refpeft- 
able  teftimonies,  have  added  luftre  to  his  literary 
fame;  and  may  the  laurel  of  merited  reputation 
continually  flouriflr,  unfaded,  which  the  fatigues 
of  difcovery  have  wreathed  about  his  brow. 


(A-)  Ad  vitam  animalem  rite  inllituendam, 
imprimis  neceffarium  eft,  ut  pulmones  diathefi 
fana  potiantur,  quo  particulae  nitro-aereae  copia 
fatis  ampla  in  cruoris  maflam  trajiciantur,  et  cum 
particulis  ejus  fulphureis  quoad  minima  permif- 

ceantur. 

* Thefe  phyfiologifts,  however,  did  not  fuihciently  ap- 
preciate the  merits  of  Mayow. — Vide  Appendix,  No.  VI. 
The  gentleman  who  favoured  us  with  this  letter,  is  not  the 
. Dr.  Scherer  who  made  extrads  from  Mayow’s  Avorks.  Monf. 
de  la  Metherie,  has  alfo  given  a fliort  account  of  Mayow’s 
chemical  opinions,  with  the  plate  of  his  pneumatic  apparatus. 
Vide  Obfervations  fur  la  Phyfique,  fur  I’Hifloire  Naturelle, 
& fur  les  Arts,  par  M.  I’Abbe  Rozier.  P.  154. 
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ceantur.  Hinc  fi  pulmones  abfumpti  fmt,  aut 
etiam  tabidi,  flaccidique  fuerint,  fanguinis  mafia, 
ob  particularum  nitro-aerearum  defeftum,  non 
rite  fermentatur  : unde  fit,  quod  particulze  mo- 
tive utriufque  generis  deficiant,  edque  fumma 
virium  dejeQio,  corporifque  imbecillitas  contabef- 
centia  fequantur.  P.  73. 

Si  particulae  nitro-aereae  aut  copia  non 
debita  in  cerebrum  deferantur,  autnervosobftruftos 
pertranfire  nequeant,  oeconomiam  animalem  et 
funElionem  motivam  perturbari  necefie  efl;.  Atque 
ab  hac  causa  apoplexia,  paralyfis,  idque  genus 
morbi  alii,  baud  raro  originem  trahere  videntur, 
P-  73- 

(^)  Hinc  ceconomia  animalis  valde  perturba- 
tur,  uti  in  ebrietate,  epilepfia,  id  genus  aliifque 
morbis,  evenire  verifimile  eft : quippe  liquores 
fulphure  volatili  referti,  veluti  fpiritus  vini,  olia-'' 
que  vegctabilium  chymica,  nimis  propere  ingefta, 
morbos  praediftos  baud  raro  inducunt.  P.  74. 

(.1^)  Hue  fpe6lat  obfervatio,  baud  femel  a me 
faBa.  Nempc  quofdam  noveram  paroxy finis  ve- 
luti maniacis  et  infuper  convulfionibus  corripi 
folitos,  quorum  fputiim,  dum  iftius  modi  paroxyf- 
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mis  laborarunt,  igni  immifTum,  inflar  olei,  feu 
potius  pulveris-pyrii-ritu,  in  flammam  prorum- 
perit.  P.  74. 

(^)  Quoad  melancholiam  et  maniam,  proba- 

bile  eft  particulas  fanguinis  falino-fulphuFeas,  in 

lieni^  parenchymate  detentas,  ibidemque  cum  f’pi* 

ritibus  nitro-aereis  diii  eft'ervefcentes,  indolein 

atribilariam  malignamque  acquircre.  ' P.  75. 

Ad  vitam  infuper  animalem  et  funftionem 

motivam  inftituendam  requiritur,  ut  mafia  fangui- 

nea  particulis  falino-fulphureis,  iifque  debite 

€vefl.is  imprasgnetur,  quo  viz.  particulae  nitro- 

aereae  iis  admiftae,  eft'ervefceutiam  juftam  in  cru- 

oris  mafTa  excitent.  P.  75. 

(G)  At  vero  ft  particulas  falino-fulphureae,  ob 

fermentationem  fanguinis  nimis  imminutam  non 

$ 

rite  exaltentur,  aut  ob  carnis  mufculofae  diatheftn 
vitiatam  non  fatis  promptc  a cruoris  mafia  fecer- 
nantur,  funftio  motiva  vix  inftitui  poteft ; et 
utique  probabile  eft,  lufiiiudinem  earn  fpontaneam, 
et  ad  motum  ineptitudinem,  quas  fcorbutum  et 
mortum  ictericum  comitantur,  ab  hac  causa  pro- 
cedere.  P.  76. 

■ , (^)  Ex  di6lis  ratio  afiignanda  eft,  cur  corporis 


exercitium 
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exerciiium  ad  morbum  ictericum,  fcorbutiimque, 
item  ad  febrium  intermittentium  paroxyfmos  prse- 
cavendos  tantum  valet ; nempe  in  exercitiis,  par- 
ticidae  nitro-aereae  majori  copia  per  refpirationem 
intenfiorem,  in  fanguinis  mafiam  tranfmittuntu-r 
p.  76-7. 

G)  Ex  quibus  ratio  petenda  eft,  cur  fanguis, 
‘in  paroxyftnis  convulfivis  emiftus,  valde  crafiTus 
et  aliquantulum  .grumofus  efte  folet : nempe  in 
contraclione  raufculari  violentiori,  non  tantum 
particularum  nitro-aerearum,  fed  etiam  falino* 
fulphurearum  (a  quibus  mutuo  aeftuafitibus, 
fanguinis  fermentatio  et  fluiditas  dependent)  dif- 
pendia  quam  maxima  fiunt,  eoque  cruoris  mafl'am 
aliquantulum  coagulari  necefte  eft.  Hoc  etiam 
turn  praefertim  contingit,  cum  etiam  partes  refpi- 
rationi  infervientes,  convulfiones  patiuntur,  tunc 
enim  ob  refpirationem  fere  fupprelfam,  particu- 
larum nitro-aerearum  jaQura  in  motibus  convul- 
fivis  fafta,  non  uti  alias  in  motibus  violentis  per 
refpirationem  inftauratur.  P.  44. 
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SECT.  XIV. 

Mayow’s  Works  attended  to  hy  various 
Authors,  after  his  Death. 


It  is  a trite,  but  juft  obfervation,  that  the 
works  of  an  author  often  lie  negleded,  till  the 
author  himfelf  has  paid  the  debt  of  nature.  It 
then  not  unfrequently  happens,  that  many  exert 
themfelves  to  bring  his  works  into  notice.  It 
requires  time,  too,  to  unfold  the  reafoning  of 
the  mind  ; and  as  moft  people  have  not  paid  that 
attention  to  the  fubjefl  which  the  author  himfelf 
has,  they  will  not  fo  readily  underftand  his  expe- 
riments. As  obfervations  are  made,  they  confirm 
the  fafls,  or  refute  the  theory  advanced  by  him, 
whofe  labours  have  been  over  looked.  If  the 
fubjeft  is  of  fufticient  importance,  at  all  to  en- 
gage the  attention,  the  author,  in  either  cafe,  is 
in  time  taken  notice  of ; and  we  are  often  fur- 
prifed  to  find,  that  truths  fo  noble,  and  the  refult 

of 
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of  tedious  experiment,  Ihould  have  been  negle6l- 
ed,  for  a confiderable  length  of  time.  This  feems 
to  have  been  the  cafe  with  our  ingenious  author ; 
and  it  will  be  a purfuit  of  pleafing  curiofity,  to 
examine  how  far  his  writings  were  taken  notice  of, 
when  he  was  unable  to  feel  the  honors  paid  to  his 
fuperior  genius.  The  comprehenfive  abilities  of 
Mayow,  not  to  be  reftrained  within  the  narrow 
limits  of  ordinary  minds,  grafped,  at  once,  the 
whole  animal  oeconomy,  and  endeavoured  to  ex- 
plain all  its  laws,  from  his  admirable  difcoveries. 
If  in  the  ardour  of  enquiry,  he  is  fometimes  found 
to  be  wrong,  we  are  not  to  blame  the  genius  of 
the  man,  fo  much  as  the  fallibility  of  humanity. 
When  the  mind  has  been  long  employed,  in  invef- 
tigating  the  caufes  of  natural  phaenomena,  it  feels 
an  inexpreffible  pleafure,  in  detefting  the  opera- 
tions of  nature  : it  gives  a fpur  to  induftry,  and 
a reft  for  further  enquiry.  Wholly  taken  up 
with  the  obje6l  of  its  purfuit,  and  exulting  in 
the  fatisfaftion  of  not  being  employed  in  vain,  it  is 
apt  to  ftray  from  the  principles  with  which  it  fet 
out,  and  fall  into  error,  from  premature  conclu- 
fions.  It  is  thus,  that  many  great  abilities  have 

O been 


( 242  ) 

been  led  into  millakes,  by  a favourite  doc- 
trine. 

The  opinion,  that  air  held  a confiderable 
fhare  in  the  funftions  of  the  fyftem,  had  been  men- 
tioned, but  not  underflood,  before  Mayow  wrote. 
We  may,  therefere,  expe£l,  that  this  part  of  his 
works  would  be  firft  attended  to  : accordingly,  in 
publications  already  examined,  ample  teflimony 
is  given,  of  the  confidence  placed  in  the  accuracy 
of  Mayow’s  experiments,  and  his  authority  quoted, 
in  confirmation  of  obfervations  on  the  aerial  doc- 
trine. The  manner  in  which  the  ingenious  Wol- 
ferftan  explained  the  effefts  produced  by  the  bite 
of  the  adder,  fliewed,  that  he  had  very  particu- 
larly attended  to  Mayow’s  writings.  The  equivo- 
cal expreffions  of,  particulcs  nitro-aerea^  nitro- 
falina,  &c.  which  Mayow  ufed,  is  a reafon,  why 
he  was  fo  eafily  mifunderflood,  by  thofe  who  did 
not  thoroughly  examine  into  his  expreffions ; and 
alfo  afforded  an  opportunity,  for  others  to  afcribe 
to  hirn  opinions,  which  he  never  publicly  avowed. 
Science  was  not  yet  fufficiently  improved,  to  al- 
low of  better ; and  as  far  as  chemiflry  was  ad- 
vanced at  this  period^  no  terms  could  ^be  more 

,aptly 
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aptly  applied.  Had  Mayow’s  life  been  fpared' 
to  an  older  age,  his  terms  would,  no  doubt,  have 
been  altered ; as  by  a variety  of  experiments,  he 
would  have  extended  his  difcovery  of  oxygen,- 
more  generally,  and  have  feen  the  necelfity  . of  in- 
venting expreffions,  lefs  equivocal. 

About  thirty  years  after  the  death  of  Mayow, 
a book  was  publifhed  at  A.mfterdam,  on  the  fub- 
jeft  of  nitre.  Schelhamerus,  the  author,  makes 
Mayow  fay,-  that  the  air  is  full  of  nitre,  and  the 
nitrous  particles  is  that  part  of  the  air,  which  is 
fo  neceffary  to  the  prefervation  of  life.  Another 
author,  of  more  recent  date,  attributes  the  fame 
opinion  to  Mayow.  He  fays,  that  Mayow  pre- 
tends, fome  faltpetre  flies  about  in  the  atmo- 
fphere* *.  This  is  entirely  a miftake,  which  it  is 
now,  we  hope,  unneceflary  to  correft.  The  doc- 
trine, that  atmofperic  air  was  replete  with  nitrous 
particles,  was  not  attributed  to  Mayow  by  Schel- 

Q 2 hamerus 

^ — - 

* Tranflator  of  Scheele’s  Efl'ay.  Should  itbe  aflced, 
fays  Dr.  Beddoes,  if  the  author  of  this  afl'ertion  had  read 
Mayow,  and  fliould  it  be  replied,  yes;  then  let  it  again  be 
all-.ed,  if  he  underftood  him;  will  that  queft-ion  be  alfoan- 
fwered  in  the  affirmative  ? — Letter  to  Dr.  Goodwin,  p.  38. 
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hamerus  alone.  It  wa^'  believed  to  be  his,  and 
eagerly  adopted  by  the  philofophcrs  ot  Europe  ; 
and  the  manner  in  which  Schelhamerus  mentions 
this  circumftance,  fliews  fome  jealoufy  of  May- 
ow’s  reputation.  Speaking  of  the  abforption  of 
nitrous  particles  by  the  lungs,  he  adds ; Which 
opinion,  as  the  prefent  age  is  Jo  fond  of  novelty, 
was  greedily  received  by  the  phyfiologifts  of  Eng- 
land, France,  Germany,  and  Holland.  This  is 
the  account  which  Schelhamerus  gives.  Are  we 
warranted  in  faying,  that,  becaufe  Schelhamerus 
thought  Mayow  mentioned,  that  the  air  con- 
tained nitrous  particles,  he  attributed  the  adop- 
tion of  the^  fame  opinion  to  others,  who  under- 
ftood  him  in  the  right  fenfe  ? Is  it  not  agreea- 
ble to  think,  that  of  the  many  who  fubferibed 
to  his  doftrines,  fome  mull  have  entered  into 
the  true  fpirit  of  Mayow’s  enquiry  ? Morhof, 
we  fltall  fee,  perfeBly  underftood  him.  Among 
thofe,  too,  who  adopted  the  opinions  of  Mayow, 
the  celebrated  Baglivi  of  Rome. 

The  neceffity  of  applying  a name  to  that, 
which  is  abforbed  during  refpiration,  mufl;  have 
been  clearly  perceived  by  all,  when  that  funflion  was 

better 
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l:)etter  underftood.  The  anatomift  who  examined 
into  the  ftrufture  of  the  fibre,  or  the  phyfiologifl: 
who  theorifed  upon  the  nature  and  effefts  of  re- 
fpiration,  mufl;  have  acknowledged,  after  this  pe- 
riod, the  efficacy  of  air,  in  the  funftions  of  the  ani- 
mal frame.  The  great  difeovery  of  the  circulation 
had  now  been  made,  and  acknowledged  by  all 
Europe ; the  full  importance  of  the  abforbent  fyf- 
tem  was  underftood;  no  wonder  then,  that  the 
beautiful  doflrine  of  Mayow,  as  it  fo  well  illuf- 
trated  and  completed  the  difeovery  of  the  circula- 
tion, ffiould  have -gained  fo  general  a reception  in 
the  medical  world:  and  had  not  the  madnefs  of 
politics  dillrafted  the  attention  of  mankind,  at  this 
time,  the  difeoveries  of  Mayow  might  have  led  to 
thofe  brilliant  truths,  which  are  now  univerfally 
adopted.  It  is  a remarkable  coincidence  in  the 
hi  (lory  of  fcience,  that  the  great  difeoveries  in  che- 
miftry  and  phyfiology,  of  the  lafl;  and  prefent 
century,  ffiould  have  been  attended  with  a corref- 
ponding  revolution  in  the  politics  of  Europe.  The 
name  of  Harvey  was  firft  immortalized  amid  the 
broils  of  civil  war,  and  notwithftanding  Mayow 
publiffied  his  work  after  the  Relloration,  policits 
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flill  engrolled  the  attention  of  the  public,  and  the 
eifervefccnce  produced  in  the  minds  of  men,  by 
the  political  mania  of  the  times,  did  not  fubfide, 
till  1688,  when  James  abdicated  the  throne  of  thefe 
kingdoms.  Even  after  that  period,  the  claims  of 
the  Pretender  found  advocates  among  many,  and 
politics  ftill  intruded  upon  the  peaceful  labours  of 
the  Mufes.  Scarcely  had  the  beautiful  fyftem  of 
Lavoifier  excited  the  attention,  and  claimed  the 
acknowledgment  of  the  chemift,  when  the  fury  of 
politics,  and  the  madnefs  of  war,  hurried  all  things 
into  one  undiftinguiflied  confufion.  How  mull  the 
heart  of  every  man  feel,  when  he  refleHs  upon  the 
murder  of  that  illuftrious  philofopher.  When 
fliall  we  again  find  combined,  his  fpirit,  induftry, 
and  great  abilities,  which  an  ample  fortune  enabled 
him  to  employ  to  their  fulleft  extent?  It  is  a lofs, 
which  a century  will  not  repair.  Singular  infatua- 
tion ! that  even  the  hoary  head  of  fcience  fliould  be 
made  to  bend,  without  a crime,  to  the  fury  of 
democratic  tyranny  But  to  return. 

>•  Notwith- 


* A great  northern  philofopher,  whofe  labours  have 
much  contributed  to  our  prcfent  knowledge  of  the  gafes,  in 
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Notwithftanding  the  exertions  of  Schelhame- 
rus,  to  difcredit  the  doSlrines  of  Mayow,  which  he 
did  not  underftand,  his  truths  made  their  way  into 
the  writings  of  authors  of  the  firfl;  refpeftability. 
His  aflertion,  that  the  philofophers,  throughout 
Europe,  attributed  to  Mayow  the  do8:rine,  that 
nitrous  particles  are  abforbed  by  the  blood,  is 
remarkably  contradi6led  in  the  Polyhiftor.  of  Mor- 
hof.  Morhof  feems  to  have  been  better  acquainted 
with  the  writings  of  Mayow,  than  the  other  authors 
of  his  time.  He  was  a man  of  extenfive  reading, 
accurate  judgment,  and  deep  penetration.  He? 
travelled  to  different  Univerfities,  for  the  improve- 
ment of  his  mind.  (^)  He  paft  over  into  England, 
immediately  upon  the  Refloration,  and  celebrated 
the  inauguration  of  Charles,  at  Oxford,  in  Latin 
verfes.  He  alfo  refided  at  this  Univerfity  for  fome 

time. 


an  introduflory  lefture  on  the  Hiftoryof  Chemiftry,  when  he 
came  to  the  difcoveries  of  Lavoifier,  was  unable  to  proceed; 
the  generous  feelings  of  a humane  heart,  recurring  to  the 
cruel  circuniftance  of  his  death,  prevented  utterance.  It  is 
faid,  that  when  Lavoifier  was  informed,  by  letter  from  Dr. 
Black,  of  his  converfion  to  the  antiphlogiftic  do6lrine,  fo  great 
was  his  joy,  in  having  acquired  fuch  able  fupport,  that  he 
publilhed  it  in  all  the  newfpapers  in  Paris. 
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time,  to  enjoy  the  benefit  of  reading,  in  the^exten- 
five  library  of  the  Bodleian.  As  Morhof  made  it 
a point  to  cultivate  the  acquaintance  of  the  literary, 
in  the  different  Univerfities  in  which  he  fludied,  I 
had  imagined,  that  he  might  have  met  with  Mayow, 
when  he  was  at  Oxford;  but  upon  adverting  to 
chronology,  I find,  that  was  impoffible,  as  Morhof 
was  at  Oxford  in  166O)  and,  according  to  Wood, 
Mayow  did  not  enter  the  Univerfity,  till  September 
1661,  aetat  16. 

The  affiduous  application  of  Mayow,  had  not 
only  endeavoured  to  inveftigaie  the  laws  of  the 
animal  oeconomy,  but  he  employed  his  difcoveries 
to  account  for  various  phaenomena,  which  occur  in 
natural  philofophy.  He  had  extended  his  doflrine 
to  the  explanation  of  combuflion,  refpiration,  the 
chemical  union  of  falts,  &c.  &c.  In  mofh  of  his 
opinions,  he  is  followed  by  Morhof,  who,  on  every 
occafion,  takes  an  opportunity  of  paying  him  a 
compliment.  In  variou's  parts  of  this  author’s 
interefling  mifcellany,  we  find  the  Traflatus  Quin- 
que,  as  a book  of  reference.  Among  other  fub- 
jefls,  which  Mayow  had  confidered,  that  of  com- 
buflion claimed  his  attention.  He  imagined,  as  we 

have 
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have  feen,  that  it  was  owing  to  the  rapid  motion  of 
fire-air  particles.  In  this  part,  he  is  quoted  by 
Morhof,  who  fays,  that  Mayow’s  opinion  is  fingu- 
lar;  and  adds,  after  having  defcribed  his  theory, — 
this,  to  fpeak  the  truth,  is  very  ingenioufly  and 
curioufly  imagined  by  him.  On  the  fubjeft  of 
nitre,  Mayow  had  very  ably  employed  his  genius 
and  his  pen;  and  before  his  time,  the  nature  of  this 
neutral  fait  was  very  imperfeftly  underftood.  The 
clear  and  explicit  manner,  in  which  he  points  out 
it’s  compofition,  claims  our  admiration,  when  we 
confider,  through  what  darknefs  and  confufion  he 
had  to  wade,  in  his  application  to  this  fubjeft.  The 
promifes,  which  Glauber  had  made,  were  not  rea- 
lized, in  the  fubfequent  pages  of  his  Novum  Mundi 
Miraculum,  and  his  dreams  had  impofed  both  on 
himfelf  and  others;  neither  was  any  elucidation 
given  to  this  fubjefl,  from  the  exprefs  publication 
of  Clarke.  After  perufing  the  treatife,  De  Sal- 
nitro,  by  Mayow,  Morhof  exclaims;  (^)  John 
Mayow  has  very  learnedly,  and  with  much  perfe- 
verance,  enquired  into  it’s  corapolition,  in  a whole 
treatife  upon  the  fubjeft;  and  has  fiiewn,  that  there 
is  a certain  fpirit,  which  he  terms  nitro-aerial,  dif- 
2 per  fed 
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perfed  through  the  earth  and  are,  whence  air  de- 
rived  the  produftion  and  fermentation  of  all  things. 
As  Mayow  had  applied  both  his  attention  .md 
experiments,  to  difcover  the  nature  and  properties 
of  atmofpheric  air,  he  thought  it  his  bufinefs,  to 
explain  the  phacnomena  that  are  produced  by  the 
agency  of  this  great  mafs  of  fluids.  The  fingular 
appearances,  caufed  by  water-fpouts,  attrafled  his 
curiofity,  and  he  determined  to  exert  his  abilities, 
in  the  explanation  of  them ; and  the  mafterly  man- 
ner, in  which  he  has  executed  his  determination, 
is  another  laurel,  which  the  hand  of  Genius  has 
w'ove  into  his  crown.  The  vacuum  formed  by 
converging  winds,  did  not  efcape  his  obfervation; 
and  the  water  rifmg  on  the  principle  of  the  Toricel- 
lian  tube,  is  the  explanation  of  the  accurate  May- 
ow *.  Morhof  mentions  him,  as  the  author  who 
has  given  the  beft  theory  of  thefe  phecnomena. 

As 


* Ele6lricity,  certainly,  has  its  influence  in  the  produc- 
tion of  water-fpouts;  their  fudden  appearance  and  difappear- 
ance,  their  occurrence  in  thunder  ftorms,  the  flathes  of  light 
- that  are  fometimes  feen  iflTuing,  the  cuftom  that  failors  have, 
of  prefenting  pointed  fwords  to  difperfe  them,  all  tend  to 
confirm  this  idea. — Nicholfon’s  Philofophy,  VoL  II.  p.  361. 
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(D)  As  to  thofe  aerial  whirl-pools,  termed  by  the 
Englifli,  fpouts,  no  one  has  more  accurately  ex- 
plained them  than  John  Mayow,  who  has  alfo 
defcribed  them  by  plates. 

The  chemical  accuracy  of  the  indefatigable 
Mayow,  is  no  where  more  confpicuous,  than  in 
his  examination  of  Bath-waters.  Notwithftand- 
ing  his  do6lrines  did  not  meet  with  a kind  recep- 
tion, at  firft,  yet  we  learn,  from  Wood,  that  he 
became  noted,  from  his  pra6lice  in  phyfic,  and 
efpecially  in  the  fummer  time,  in  the  city  of  Bath. 
The  waters  of  this  celebrated  place  of  fafhionablc 
refort,  would  not  efcape  the  prying  eye  of  one,  fo 
eager  to  examine  into  the  operations  of  nature,  as 
Mayow;  and  the  refults  of  his  experiments  and 
obfervations,  form  a curious  coincidence  with  thofe 
of  Dr.  Falconer.  It  is  proper,  Mayow  obferves, 
before  we  enquire  into  the  caufe  of  the  heat  of  thefe 
waters,  to  examine  their  impregnations.  The  ex- 
periments of  Mayow,  produced  the  following  re- 
fults.  The  waters  become  turbid,  from  the  addi- 
tion of  the  fixed  and  volatile  alkalis,  and  they  form 
a curd  in  boiling  milk  *.  Hence,  he  concludes, 

that 


* Falconer  on  Bath-Waters,  Vol.  I.  p-  240-8. 
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that  an  acid  is  prefent  in  thefe  waters,  in  a com- 
bined Hate.  It  appears,  from  the  experiments  of 
Dr.  Lucas  and  Dr.  Falconer,  that  felenite,  or  ful- 
phat  of  lime,  is  contained  in  them.  They  are 
therefore  rendered  turbid  by  the  precipitation  of 
the  lime,  the  alkali  feizing  upon  the  fulphuric  acid. 
According  to  Mayow,  thefe  waters  contain  no  ni- 
tre, becaufe  the  refiduum,  after  evaporation,  when 
thrown  on  burning  coals,  does  not  deflagrate  like 
that  fait*.  Dr.  Falconer  imagined,  that  the  Bath- 
waters contained  fulphur,  in  the  form  of  a calca- 
reous hepar.  This  ingenious  gentleman,  triturated 
quicklime  and  flowers  of  fulphur,  with  diflilled 
water,  and  by  adding  the  different  alkalis,  in  their 
mild  and  cauflic  Hate,  obferved,  that  the  fame  ap- 
pearances were  produced  as  in  the  Bath-waters. 
An  obje6lion  has  been  made  to  this  experiment, 
by  a writer  on  the  materia  medica,  who,  had  he 
exerted  his  chemical  abilities,  would  have  difco- 
yered,  that  this  objeftion  was  founded  in  error. 
He  maintains,  that  fulphur  and  quicklime,  tritu- 
rated with  cold  water,  produce  a fimple  lime- 
water,  without  fulphur.  This  is  a mi  flake  ; for 

the 


* Vide  Falconer,  p.  239. 
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the  heat  generated  during  the  union  of  the  quick- 
lime and  water,  is  fufficient  to  produce  a folution 
of  fome  of  the  fulphur.  Dr.  Lucas,  however, 
maintains,  that  they  contain  no  fulphur ; Mayow 
alfo  thinks  fo,  and  gives  a curious  reafon,  why  it 
was  imagined  they  contained  fulphur.  It  is  a pre- 
vailing opinion,  he  fays,  that  filver  is  tinged  yel- 
low by  thefe  waters  ; but  this  is  by  no  means  the 
cafe,  for  the  deception  has  arifen  in  the  following 
manner.  It  is  a cuftom  with  the  keepers  of  the 
baths,  to  colour  pieces  of  money  with  the  fulphu-  | 

' reous  filth  of  privies,  and  then  fell  them  to  flran- 
gers  for  a moderate  compenfation.  According  to 
our  author,  thefe  waters  contain  no  fal  ammoniac  ; 
and  the  chalybeate  impregnation,  which  they  / 
are  faid  to  polfefs,  was  detefled  by  him.  C^)  The 
Crofs  and  Hot-Baths,  he  fays,  contain  no  iron  ; 
but  the  King’s  Bath  ftrikes  a black  colour,  with 
infufion  of  galls.  This,  too,  accords,  in  fome 
meafure,  with  the  experiments  of  Dr.  Falconer,, 
who  fays,  that  they  all  fhew  the  prefence  of  iron ; 
but,  beyond  all  doubt,  the  chalybeate  impregna- 
tion is  mofl  perceivable  in  the  King’s  Bath  water*, 

and 

* P.  232. 
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and  Dr.  Lucas  dete6led  moft  iron  in  the  water 
. from  the  fame  Bath. 

Mayow  mentions  a very  curious  circum- 
flance,  unnoticed  by  other  authors ; and  as  he  is 
very  accurate  in  other  refpefts,  I cannot  doubt  it. 
(G)  He  fays,  that  the  fabulous  matter,  which  rifes 
with  the  water  from  the  fpring,  fliews  no  impreg- 
nation of  iron,  upon  the  addition  of  infufion  of 
galls ; but  if  the  vitriolic  acid  be  added,  a brifk 
elFervefcence  takes  place,,  and  then  the  infufion 
will  ftrike  a black  colour.  Hence,  he  concludes, 
that  this  fand.  contains  a metallic  impregnation, 
Gonvertible  into  a vitriol,  by  the  addition  of  the 
acid.  It  appears,  at  firft  fight,  a remarkable  cir-- 
cumftance,  that  authors  fliould  have-  varied-  fa 
much,  in  their  analyfis  of  mineral  waters  ; but 
when  we  confider  the  fallacy  that  often  obtains 
in  thefe  nice'  experiments,  and  alfo  the-  variety  of 
minutiae,  which  efcape  the  attention,  we  muft  be' 
fatisfied,  -with  the  imperfeft  knowledge  of  their 
impregnations.  It  appears  to  me  highly  pro- 
bable,^ that  from'  the  continual  decompofitions 
which  nature  is  undergoing,  the'  quantities  and 
qualities  of  the  different  impregnations  muft  vary, 


at 
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at  different  times,  producing  no  very  fenfible  alte- 
ration, except  by  the  nice  analyfis  of  chemical 
tefts.  Hence,  probably,  the  reafon,  why  the  re^ 
fults  have  fo  often  varied.  I think  it  rational, 
alfo,  to  conclude,  that  they  are  continually  under- 
going a change,  and  repeatedly  return  to  the  fame 
qualities,  by  fucceeding  recompofitions,  from 
various  caufes,  which  we  daily  fee  done  artificially 
by  the  hands  of  the  chemift.  The  coincidence 
between  the  experiments  and  obfervations  of 
Mayow,  and  thofe  of  Dr.  Lucas  and  Falconer,  is 
curious  and  remarkable.  In  him  were  combined, 
the  rare  qualities  of  induftry,  genius,  and  perfe- 
verance.  Undifmayed  by  the  difficulties  of  pur- 
fuit,  his  ardent  mind,  with  a perception  attendant 
only  on  great  abilities,  examined  into  the  fecrct 
operations  of  nature.  His  clear  explanation- of 
complicated  experiments,  his  indefatigable  induf- 
try, and  confequent  difcoverics,-  have  handed 
down  to  pofterity,  the  name  of  Mayow.  It  was 
impoffible  for  a mind,  fo  vigorous  as  hisj  to 
ref\  fatisfied,  with  giving  a fimple  explanation 
of  the  contents  of  Bath-waters;  their  heat,  alfo, 
arreiled  his  attention,  and  he  was  determined- to 
5 explain 
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explain  the  caufe.  It  was  an  opinion,  pretty  ge- 
nerally adopted,  in  the  time  of  Mayow,  that  the 
heat  of  fprings  was  owing  to  fubterraneous  fire. 
Dr.  Jordan  was  one  of  the  firft  who  rejefled  this 
dqflrine,  and  maintained,  that  from  fermentation, 
was  derived  the  caqfe  of  this  never-failing  heat. 

t'T 

It  was  not  fufficient  for  Mayow  to  know,  that  fer- 
mentation produced  this  phaenomenon  ; the  caufe 
of  that^  alfo,  mull  come  under  his  examination. 

It  is  owing,  therefore,  to  the  decompofition  of 
martial  pyrites.  The  fulphuret  of  iron,  being 
moiftened,  becomes  heated,  and  Mayow  fays, 
this  is  produced  by  the  fermentation,  which  takes 
place  between  the  air  of  the  water,  and  the  fulphu- 
reous  part  of  the  marchafite.  Will  the  martial 
pyrites,  moiftened  in  vacuo^  produce  heat  ? Is  it 
' not  owing,  according  to  Mayow,  to  the  decom- 
pofition of  atmofpheric  air  ? It  is  a well  known 
fafl,  that  iron  and  fulphur,  kneaded  together,  • 
with  a little  water,  will  abforb  oxygen  from  the 
atmofphere.  That  water  contains  air,  Mayow  fays, 
is  proved,  from  the  bubbles  which  are  emitted, 
during  the  exhauftion  of  an  air  pump.  In  fur- 
ther copfirmation  of  this,  he  relates  an  experiment, 

which 
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vhith  deferves  a defcription.  A veffel,  filled  with 
water,  is  immerfed,  with  its  mouth  downwards, 
into  a larger  one,  containing  the  fame  fluid.  The 
water  is  made  to  boil,  and  afterwards  fet  by  to 
cool : we  fliall  then  find  a quantity  of  air,  col- 
lefled  in  the  upper  part  of  the  inverted  vcflel; 
and  this  he  found,  by  his  experiments,  to  poflefs 
the  elafticity  of  common  air.  In  perufing  many 
paflages  of  this  moft  ingenious  author,  my  mind 
is  fometimes  unwilling  to  believe,  that  they  were 
publillied  as  far  back  as  1688;  fo  aftonifliingly 
fimilar  are  they,  to  the  chemical  doBirines,  and 
mode  of  experiment,  lately  promulgated;  fo  ftrik- 
ingly  great  is  the  analogy  between  them.  That  ' 
air,  too,  is  contained  in  water,  is  evident,  from 
the  life  of  marine  animals ; for  fifh  foon  die  in 
water,  from  which  the  air  has  been  exhaufted. 

(H)  In  this  cafe,  they  turn  on  their  backs;  becaufe 
the  air  in  their  air-bladder  exerts  its  elafticity, 
and  the  abdomen  is  diftended,  the  atmofpheric 
preflure  being  removed.  He  will  not  determine, 
whether  the  contents  of  the  air-bladder  enter  the  . 
mafs  of  blood,  as  in  refpiration,  but  he  thinks  it 

R probable; 
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probable;  becaiife  fiflies  will  live  longer  than  other 
animals,  in  an  exhaufted  receiver.* 

So  juft  and  able  account  of  the  heat  of  mineral 
waters,  would  not  fail  to  acquire  the  aflent  of  the 
accurate  Morhof : no  wonder,  then,  when  he 
found  Mayow  fo  clear  in  his  ideas,  and  fo  well 
arranged  in  his  fa6ls,  that  he  rejeds  the  do6lrines 
of  others,  and  prefers  Mayow’s  in  this,  as  in  other 
inftances.  More  agreeable  with  truth,  appears 
to  be  the  opinion  of  John  Mayow,  who  following 

i 

Jordan,  imagines  the  heat  of  mineral  waters  to 
arife  from  fermentation,  produced  in  the  bowels 
of  the  earth;  viz.  the  particles  of  air  defeending 
into  the  earth,  with  the  rains,  and  there  meeting 
the  falino-fulphureous  mineral,  produce  heat  in 
it,  and  the  fprings  arifing  from  the  mineral,  thus 
heated,  conftitute  the  warm  mineral  waters.  The 

ingenious 

* My  very  worthy  friend,  Dr.  Brodbelt,  of  Jamaica,,  has 
difeovered,  that  the  air,  in  the  air-bladder  of  the  fvvord-filli^ 
is  pure  oxygen,  and  which,  he  very  juftly  obferves,  is  to 
ferve  the  purpofes  of  life,  when  the  animal  is  far  below  the 
furfaceof  the  water. — Vide  Letter  to  Dr.  Duncan,  Jn  Med. 
Annals. 
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ingenious  author  of  the  Polyhihor.  takes  'notice 
of  Mayow,  on  feveral  other  occafions.<‘'  The 
abilities  he  had  difplayed,  in  his  treatife  on  refpi- 
ration,  did  not  efcape  the  attention  of  Morhof, 
who  recommends  his  work,  on  this  fubjeB,  with 
thofe  of  Schwammerdam  and  Thrufton.  It  is 
evident,  from  what  has  been  detailed,  that  Morhof 
fet  a value  on  the  labours  of  Mayow;  whether, 
however,  he  clearly  perceived  what  Mayow  meant, 
by  his  nitro-aerial  particles,  may  perhaps  be  doubted. 
If  we  are  to  judge,  merely,  from  the  manner  in 
which  he  quotes  Mayow,  it  would  appear,  that  h& 
entered  into  the  fpirit  of  his  author;  on  the  contrary, 
when  we  find  no  explanatory  account  of  thefe 
quotations,  a fufpicion  may  be  entertained,  of  his 

I 

complete  knowledge  of  their  meaning*. 

It  requires  more  than  a curfory  reading,  to 
R 2 under- 


The  authority  of  Mayow,  as  a writer  of  credit  and  re- 
fpeclability,  was  referred  to  and  relied  upon,  in  other  bran- 
ches, belides  that  of  chemifiry.  Hanfen,  in  his  Inaugural 
DilTertation  on  Rickets,  publiftied  at  Gottingen,  1762,  quotes 
him  in  the  honourable  company  of  GlifTon,  Petit,  Heifter, 
Boerhaave,  Hoffman,  Sydenham,  &c.  and  he  is  alfo  frequently 
mentioned,  by  the  commentatro  on  Van  Horne’s  Microcof. 
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tlhderfland  his  works,  efpecially  when  wc  confider, 
that  at  this  period,  the  language  of  the  chemift  was 
not  altogether  free  from  the  jargon  of  alchemy w 
As  foon,  however,  as  the  compofition  of  the  atmo- 
fphere,  and  the  knowledge  of  the  different  gafes 
began  to  be  developed,  by  the  labours  of  Hales, 
of  Priellley,  and  of  Black,  Mayow’s  works  imme- 
diately arrefted  the  attention  of  the  philofophic 
\ 

world.  In  confirmation  of  the  truth  of  this  obfer- 
vatiofij  we  need  only  remark,  that  almofl  dire^lly 
upon  the  fuppofed  difcovery  of  fire-air,  by  Priell- 
ley and  Scheele,  a celebrated  writer  on"phyfiology 
immediately  referred  to  Mayow,  as  the  'original 
difeoverer  *, 

It  is  well  known,  with  what  enthufiafm  Dr. 
Beddoes  publifhed  his  extracts  from  the  works  of 
Mayow.  The  concife  manner,  in  which  he  treated 
the  fubje6l,  barely  did  jullice  to  the  genius  of  the 
author.  If  we  have  at  all  filled  up  the  deficiency, 
or,  in  any  wife,  imprefl  the  chemifl  and  phyfiolo- 
gill,  with  the  refpeft  due  to  the  abilities  of  fo  great 
a, man,  we'fhall  feel  the  moll  fenfible  fatisfaflion; 
and  happy  are  we,  ir(?m  the  mveliigation  we  hav'e 

" ' ■ ‘>.1  •/  ’■  i 

gone 


* Blumenbach. 
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gone  through,  in  being  able  to  contradi6l  the  too 
hafty  conclufion,  that  his  name,  as  it  never  was 

I 

echoed  by  popular  applaufe,  was  foon  forgotten 
among  men,  and  his  memory  obliterated. 


(A)  Quae  fententia,  ut  eft  novitatum  aman,s 
hoc  feculum,  ftatim  ab  omnibus,  vel  tantum  non 
omnibus  Anglis,  Batavis,  Gallis,  Germanis,  avi^e 
arrepta  eft.  P.  loo*. 

(^)  Exeunte  eodem,  A.  i660)  in  Bataviam 


ct  Angliam  abiit,  viros  utriufque  celebfes  ^falhta- 

••  . • -w  Y • • • • ' - lb. ) 

vit,  Garoli  II,  Britanniae  regis,  inauguration!  inter- 
fuit,  fuumque  applaufum  carmine  illi  teftatus  eft 


gratulatorio,  et  in  academia  Oxonienli,  '^ut  bib- 
liotheca hujus  illuftri  uteretur,  aliquandiu  fubftitit. 
Prolegom.  P.  lo  t. 


R 3 Longe 


* Gunfheri  Chriftoph,  Scholhameri,  de  Nitro  Commen- 
tatio.  Amftelodami,  1709. 

f Danielis  Georgi  Morhofi,  Polyhiftor.  Literarius,  Philo- 
iophicus,  et  Praclicus,  fdit.  ^ Johanne  Mollero,  Flenlb, 
Lnbecae,  1714. 
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Longe  doQius  and  magno  molimine,  nuper 
in  ejus  materiam  inquifivit  toto  libro  Johannes 
Mayow;  qui  oftendit,  per  totam  terram  et  aerem 
fpiritum  quendam,  quern  nitro-aereum  vocat,  effe 
difperfum,  unde  omnium  rerum  fermentationes 
ct  germinationes  deducit.  Lib.  II.  Part  2?  Cap. 

38-  - 

(D)  Quod  ad  vortices  illos  aereos  attinet,  qui 
Anglis  Jpout  dicuntur,  eos  nemo  accuratius,  iconi- 
bus  etiam  additis  defcripfit,  quam  Joh.  Mayow. 
Lib.  II.  Part.  2.  Cap.  23. 

(E)  Balneorum  cuftodibus  familiare  fit,  num- 
mos  argenteos  fimo  fafino  fulphureo,  qualis  in  clo- 
acis  paffim  reperire  efi?  tingere  et  veluti  deaurare, 
dein  eofdem,  tanquam  aquis  balneorum  tinclos, 
peregrinis  pro  quaeftu  modico  venditare..  P.  251. 

(^)  Quod  advitriolum  denique  fpeft^t,  balne- 
um, vulgp  di(5lum  Balneum  Crucis,  item  alterum 
Praefervidum  nominatum,  vitriolum  plane  nullum 
continere  videntur;  etenim  fi  .gallae  contufae  aquis 
thermariim  >di8;arum  infufae  fuerint,  aquae  iftae 
colorem  purpureum  aut  nigrum  nequaquam  habi- 
turae  funt.  Quod  ad  Balneum  Regis^iftoc  vitrioli 
tantillo  impraegnari  videtur,  quippe  fi  gallae  contUr 

fcEj 
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, fae,  ejus  aquae  injiciantur,  eodem 'colore  atro- 
purpureo  leviter  tingetur.  P.  151-2. 

(G)  Si  fabulum  iftoc  balneorum  liquore  acido 
impraegnatum,  infufioni  gallarum  injiciatur,  liquor 
moxcolorem  atro-purpureumacquiret;  cum  tamen, 
ei  infufio  gallarum  fabulo  ifti  recens  a balneis  ex- 

N. 

empto  afFundatur,  ea  nequaquam  colorem  purpu- 
reum  obtinebit.  P.  252. 

(W)  Illud  hie  loci  obiter  annotare  liceat,  quod 
fi  pifeis  aquae  in  vafe  idoneo  contentae  impofitus, 
intravitrumincludatur,  exquoaer  exhauritur,  idem 
non  utantea  pronus,  fed  e contra  fupinus  natabit; 
quin  et  venter  ejufdem  ex  parte  aliqua  fupra 
aquae  fuperficiem  elevabitur,  quorum  ratio  elfe 
videtur,  quod  aer  ip  vefica  natatoria  inclufus, 
. quamprimum  aeris  extern!  prelfura  aufertur,  ob 
vim,  qua  pollet,  elafticam  fe  ftatim  extendit,  ita  ut 
vefica  praedi6la,  uti  etiam  cavitas  abdominis  ab 
aere  ifto  inflentur.  P.  259-60. 

W Reflior  elfe  videtur  fententia  Johannis 
Mayo^vii,  qui  Jordanum,  popularem  fuum,  fe- 
cutus,  thermarum  incalefcentiam  a fermentationc, 
in  terrae  vifeeribus  alicubi  excitata,  provenire  exif- 
timat,  fic,  ut  particulae  aereae,  una  cum  aquis 

R 4 pluvia- 


pluvialibus,  in  altam  tellurem  defcendentes,  ibidem 
minerae  falino-fulphureae  occurrentes,  asftum  admo- 

0C, 

dum  intenfum  in  cadem  excitent,  et  demiim 
aquarum  fcaturigines  e minera,  eo  modo  cxaeftu- 
ante,  profluentes,  thermas  conftituunt.  Lib.  II. 
Part.*‘2.  CapVsio.  Mayow.  261-2.  « 
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Conclusion  to  the  First  Part. 

■1  R?  l;  '' 


•q 


Having  fhewn^  ho'w;, accurately  diffei;ent  au- 
thors  were  acquainted  with  the  operation  of  air 
upon  our  bodies,  during  the  lafl;  century,  we  pre- 
fume it  will  form  no  uninterefting  part  of  the  pre- 
fent  work,  to  trace  the  progrefs  of  opinion,  on  this 
fubjeft,  from  that  period  to  the  prefent  times.  We 
have  feen,  how  extenfively  diffufed  Mayow’s  doc- 
trine was,  although  greatly  mifunderftood  by  fome 
phyfiologifts.  We  are,  therefore,  not  furprifed,  to 
find  his  expreflions  adopted,  without  knowing  to 
whom  they  belong,  and  his  doftrine  affefting  the 
arguments  of  the  phyfiologift,  to  the  difcoveries  of 
Prieftley  and  others.  Certain  it  is,  that  almoft  im- 
mediately after  the  time  of  this  moll  ingenious  phy- 
fician,  we  find,  in  a variety  of  authors,  the  reafon- 
ing  of  the  chemico-phyfiologift  more  clear,  diftinft, 
and  confident  with  the  truth  ; but  occafionally,  as 
is  natural,  we  difcover  deviations  from  the  fpirit 
and  meaning  of  the  original  difcoverer.  There 
is  a tide  in  difcoveries,  which,  like  a ftream,  flows 


5 
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neglefted  and  unperceived  from  its  fourcc,  and 
oceafionally  is  encrcafed  or  diminiflied,  in  propor- 
tion as  it  is  confined,  or  receives  it  tributary  wa- 
' ters,  till  at  lafl  it  burfts  into  a broad  and  exten- 
five  plain  ; it  then  arrefls  the  attention,  and  obli- 
ges us,  by  its  magitude,  to  refle6l;  on  its  fource. 

When  it  was  known,  that  neither  fire  nor  life 
could  be  fupported,  without  the  prefence  of  air, 
jt  was  natural,  from  analogy,  to  transfer  the  term, 
vital  flame,  to  animal  exiftence  ; it  was  a juft  in- 
ference, too,  to  fay,  that  this  flame  refided  in  the 
air.  That  this  was  a£tually  the  cafe,  we  find,  in 
various  publications,  fmcc  the  time  of  Mayow  ; 
and  which  we  fliall  now  examine.  Fire,  flame, 
or  heat,  abftraftedly  confidered,  was  regarded  as 
the  grand  flimulus  to  all  the  motions  of  the  ani- 
mated frame  ; it  was  the  vital  flame,  refiding  in 
the  blood*.  No  clear  diftinftion,  however,  was 
made  between  the  matter  of  heat  and  fire,  or  flame. 
.The  want  of  this  diferimination,  tended  very  much 
to  confufe  the  ideas  and  perplex  the  reafonings  of 
^ c:/.  . , . : the 

^ The  Wifdom  ofGod,  manifefted  in  the  Work^  of 
the  Creation,  by  John  Ray,  F.  R.  S.  London.  1692. 
P.  Ci. 
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the  phyfiologift,  till  the  beautiful  theory  of  Dr. 
Black  was  publiflied.  The  air,  fays  Ray,  ferves 
us  and  all  animals,  to  breathe  in,  containing  the 
fewel  of  tliat  vital  flame  we  fpeak  of,  without  which 
it  would  fpeedily  languifli,  and  go  out*.  This  ge- 
neral proportion,  involves  in  it  faffs  of  great  ex- 
tent and  importance.  We  all  know,  how  near  it 
is  to  tlie  truth;  yet  the  nature  and  qualities  of  that 
fluid,  which  fupplied  the  vital  flame,  were  as  un- 
known to  Ray,  as  to  the  predeceflbrs  of  Mayow. 
He  faw,  however,  that  fomething  different  from 
common  air,  but  contained  in  it,  fupported  life  ; 
but  its  properties  he  found  it  difficult  to  under- 
fland.  The  neceflity  of  an  aerial  pabulum  was 
felt,  and  ackowledged  by  him  ; for  he  maintains, 
that  the  blood,  in  its  paffage  through  the  lungs, 
receives  air,  as  the  fewel  of  the  vital  flame,  and 
thus  impregnated,  returns  to  the  heartt.  Animal  heat 
was  the  effeff,  too,  of  this  acquifition  of  air  ; hence 
animals  of  hot  blood  have  two  ventricles,  by  which 
tliat  fluid  has  a more  frequent  communication  with 
the  air  in  the  lungs,  fo  requifite  to  mufcular  mo- 
tion. 

* P.  62. 

/ 


P.  48* 
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tion*.  The  idea  of  animal  heat  being  produced 
from  the  air,  imbibed  by  the  lungs,  occurred  to 
Ray,  from  the  confideration  that  horfes,  fliecp, 
&:c.  remained  with  impunity  in  the  open  air, 
during  the  coldeft  weather.  Conlidering  with  my- 
fclf,  by  what  means  they  were  enabled  to  do  this, 
and  to  abide  and  refill  the  cold,  it  occurred  to  me, 
that  the  extremities  of  their  toes  were  fenced  with 
hoofs,  which  in  good  rneafurue  fecured  them  ; but 
the  main  thing 'wa.s,  that  the  cold  is,  as  it  were, 
its  own  antidote ; for  the  air  being  fully  charged 
and  1 fated  with  nitrous  particles  (which  are  the 
great  efficients  of  cold,  and  no  lefs  alfo  the  pa- 
bulum of  fire)  when  infpired,  doth  by  means  of 
them,  catife  a great  accenfion  and  heat  in  the 
blood  (as  we  fee  fewel  burns  raffily  in  fuch  wea- 
ther) and  fo  enable  it  to  refill  the  impreffions 

of 


* P,  loo.  Did  Ray  ever  confult  the  -w'orks  of  Mayow? 
He  no  where  quotes  him  ; but  w'e  fuppofe  I^ad  an  inkling 
of  his  writings,  from  the  following  expreflions.  ^ When  (peak- 
ing of  the  damps  in  mines,  he  fays,  indeed  though  there  were 
•no  damps,  yet  the  nitrous  part  of  the  air  being  fpent,  and  con- 
fumed  by  the  breathing  of  the  miners,  the  remaining  part 
W'ould  be  rendered  altogether  unfit  for  relpiration,  unlels 
new  and  frelh  air  could  fucceed.  P.  69-70. 


t 


' • ( 269  ) 

of  the  cold,  for  fofliorta  time  as  . its  more  nimble 
circulation  expofes  it-  thereto,  before  it  j,  comes 
to  another  heating  .r  - 

The  apparent  want  of  air  to  the  foetus  in 
utero,  has  often  been  the  grand  objeftion  urged 
by  thofe,  who maintained  the  non-abforption  of 
air  by  the  blood  in  the  lungs.  This  formed  no 
obftacle  to  Ray,  who  explains  it  in  a manner 
fimilar  to  Mayow  j for  he  fays,  that  the  foetus 
does  receive  as  much  as  is  necefiary  for  it,  in=.its 
prefent  ftate,  from  the  " natural  blood,:  by  the 
placenta  uterina  or  cotyledons.  . That  the  refpira- 
tion  of  the  dam  did  ferve  the  foetus  alfo,  or  fupply 
Tufficient  air  to  it,  I have  met  with  in  books; 
but  the  explicit  notion  of  it,  I owe  to  ray  learned 
and  worthy  friend.  Dr.  Edward  -Hulfe  t.  It  was 
a doftine  then  more  prevalent,  at  that  time,  than 

we 


* P.  102.  Here,  by' not  making  a proper^  difiinciion, 
he  falls  into  error,  which  would  not  have  happened,  had  he 
read  and  {mderftood  MayoW;  From  him  he  would-  have 
learnt,  that  it  is  ortly  one  of  the  principles'  of  nilre,  Which 
by  decompofition  produces  heat;  and  that  the  neutral  fait, 
only  during  folution,  produces  cold. 


*1/ 
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we  are  apt  to  imagine,  but  which  owed  its  origin 
to  Everard,  and  was  more  clearly  elucidated  and 
improved,  by  the  experiments  and  obfervations  of 
Mayow.  The  chief  ufc,  therefore,  fays  Ray,  of 
the  circulation  of  the  blood,  through  the  placenta 
uterina,  feems  to  be  the  impregnation  of  the  blood 
with  air. 

When  the  principles  of  a fcience,- have  been 
developed,  and  have  rendered  familiar  and  eafy 
the  explanation  of  phenomena,  we  are,  in  fome  de- 
gree, aftonifhed  to  find,  in  older  writers,  fa6ls  laid 
down,  and  partly  explained,  but  which  required  a 
much  greater  improvement,  in  that  branch  of 
knowledge,  perfectly  to  underhand.  No  one  will 
be  bold  enough  to  affert,  that  Ray  was  acquainted 
with  that  principle,  we  now  call  oxygen ; yet  it  is 
evident  to  conviction,  that  he  knew  there  was  an 
abforption  of  a vivifying  quality  from  the  atmofi 
phere,  and  which  was  fiipplied  to  the  foetus,  through 
the  medium  of  the  mother..  He  not  only  under- 
ftood,  that  fomething  was  imbibed  by  the  lungs, 
but  maintained,  that  it  was  the  fupport  of  the^  vital 
energy.  This,  furely,  was  a great  point  gained ; 
and  the  doQrine  would  have  received  more  firm 

. T'  'ro.^  . T-T/rc.t 
■-C/'  , ‘ dr.Oi'ijjH  i h 
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fupport,  and  would  have  been,  more  eagerly  adopt- 
ed, had  Mayow’s  writings  been  thoroughly  exa-. 
mined,  and  more  generally  underllood.  The 
Ouftuation  of  opinion,  with  refpeft  to  a particular 
doQrine,  arifes,  frequently,  as  much  from  the  want 
of  a general  knowledge  of  the  fubjeO;,  as  from  a 
prejudiced  attachment  to  a favorite  theory.  In 
examining  into  the  works  of  fucceeding  authors, 
we  are  furprifed  to  find  one,  who  ranks  high  in  the 
fcale  of  the  medical  world,  totally  unacquainted  , 
with  the  nature  of  refpiration,  although  this  fune-> 
tion  had  been  examined,  and  its  objefl  pointed  „ 
out,  in  the  moil  unequivocal  manner,  by  men  of 
the  firft  literary  abilities*.  It  is  a curious  circum-!^^' 
fiance,  that  notwithftanding  Lifter  did  not  under^ . 
ftand  this  important  function,  yet  he  diftinguifhes 
between  atmofpheric  and  vital  air  ; but  in  a manner. 
which  confounded,  inftead  of  elucidating  the  fub«' 
jefl.  He  maintained,  that  notwithftanding  air  w^as  ,■ 
neceffary  to  life,  yet  it  did  not  unite  with  the 
blood,  in  the  lungs,  but  entered  -with  the  chyle  t.  f» 
There  is  a difference,  he  fays,  between  pure  air  or 

aether, 

* Lower,  Mayow,  Thurfton,  &c.  &c. 

f DilTertatio  de  Humoribus,  P.  29-30. 
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arther,  and  common  or  atmofpheric  air  : the  former 
is,  every  where^  clear,  pellucid,  invifible,  and 
pofiTeffed  of  a certain  degree  of  elafticity;  the  latter 
is  compofed  of  two  kinds  of  halitus,  and  contains 
fire  and  water.  The  one  halitus  is  moift,  and 
evidently  the  vapour  of  water,  produced  by  eva- 
poration ; the  other  is  a warm  and  dry  fpirit. 
Of  thefe  two  kinds  of  halitus,  therefore,  is  com- 
pofed atmofpheric  air,  which,  on  that  account,  is 
to  be  confidered  both  as  dry  and  moift.  -/Ether, 
therefore,  or  pure  air,  by  which  animals  are  fur- 
rounded,  being  replete  with  a dry  and  aqueous 
vapour,  conftitutes  vital  air  *.  This  vital  air,  de- 
fcending  into  the  ftomach  with  our  mafticated 
food,  is  the  caufe  of  digeftion;  and  its  fulphure- 
ous  part,  after  it  enters  the  laQeals,  produces 
animal  heat,  by  agitation  with  the  chyle  in  the 
heart.  The  following  is  a remarkable  obfervationj 
which  he  makes,  with  refpeft  to  animal  heat ; and 
he  would  have  been  able  to  have  explained  the 
facl,  had  he  underftood  the  nature  of  refpiration. 
Our  food,  he  fays,  is  either  a caufe  of  animal  heat, 
or  an  indifpenfable  condition  to  its  generation  t. 

A cer- 


* P.  88. 
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A certain  faB,  which  the  chemical  doBrines  have 

T 

beautifully  illuftrated.  I feel  myfelf  totally  ina- 
dequate, to  give  any  clear  account  of  the  diftinBion 
which  Lifter  has  made,  between  atmofpheric  and 
vital  air.  The  confufed  manner  in  which  he  has 
handled  this  part  of  his  work,  fliews,  that  he  him- 
felf  polTefted  no  diftinB  ideas  of  the  fubjeB.  He 


feems  to  have  taken  his  notions  from  the  doBrine 
of  Hippocrates  ; but  rendered  more  confufed,  by 
adopting  the  language  of  , the  Pythagorean  School. 
He  applied  the  term  vital,  to  that  part  of  the  air, 
which  Hippocrates  called  fpiritus^  and  wLich  w^as 

.V-..  ft!' 

neceflary'  tq  the  ndurifliment  of  animals.  I fnould 
have  deemed  it  unnecelfary  to  have  mentioned 


this  work,  did  I not  wifti  to  point  out,  .that 

. t 

although  certain  laws  of  the  animal  oeconomy 

could  not  be  undeiftopd,  without  having  recourfe 
h.  . -■  et;;  ■ . ' ; 

to  the  air^  vet  that  fo  remarkable  a deviation 

, ' ■/  fdc  si  ■:  A •• 

ftiould  be  mqde  from  the  more  fimple  and  obvious 
explanation  of  Mayow,  Ray,  and  others. 

Soon  after  the  commencement  of  the  eigh- 
teenth century,  ipany  ingenious  men  inveftigajipd 
the  nature  and  properties  of  air,  widi  its  effeBs  on 
the  human  frame.  The  labours  of  Hales,  of 
Arbuthnot,  and.  of  liryan.  Robinfon,  principally 

S claim 
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claim  our  attention,  till  we  arrive  to  within  a very 
few  years  of  the  late  chemical  difcoveries,  when 
our  admiration  is  due  to  the  genius  of  a great  phy- 
fician,  the  late  celebrated  Dr.  Hugh  Smith.  The 
laborious  experiments  of  Hales,  furnifhed  ample 
matter  for  future  inveftigation,  by  fliewing  how 

I 

much  might  be  done.  The  quantity  of  air,  which 
he  difengaged  from  a variety  of  fubftances,  feemed 
to  take  up  his  attention,  much  more  than  their 
properties.  No  juft  or  ufeful  difcrimination  was 
made,  between  the  various  airs  which  efpped, 
during  his  chemical  operations.  They  all  appear- 
ed to  him  to  poflefs  nearly  the  fame  quality ; and 

/ 

when  they  were  rendered  unfit  for  refpiration  or 
combuftion,  it  was  owing  to  the  lofs  of  their  elaf- 
ticity  *.  The  term,  lofs  of  elafticity,  has  been  ufed 
by  Hales  and  others,  to  exprefs  that  diminution, 
which  takes  place  in  the  bulk  of  air,  from  refpi- 
ration and  combuftion ; not  knowing,  that  every 
kind  of  air,  when  heated,  is  capable  of  nearly  the 
fame  ^degree  of  expanfion.  Hales  imagined,  that 
elafticity  was  a quality,  of  which  the  air  might,  in 
toto,  be  deprived.  I made  fome  attempts,  both 
■;  " • by 

,4- 

■ , * Statical  EfTays,  Vol.  I.  P.  258-75. 
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by  fire,  and  alfo  by  fermenting  and  abforbing 
mixtures,  to  try,  if  I could' deprive  all  the  particles 
of  any  quantity  of  elaftic  air,  of  their  elafticity  j 
-but  I could  not  effetb  it*.  Owing  to  this  idea 
of  elafticity,  Hales  maintained,  that  combuftion 
was  not  maintained,  nor  animal  life  fupported, 
by  the  vivifying  fpirit  of  air.  The  candles  and 
matches  ceafing  to  burn,  foon  after  they  are  con- 
fined in  a fmall  quantity  of  air,  feems  not  to  be 
owing  to  their  having  rendered  that  air  effete, 
by  having  confumed  its  vivifying  fpirit ; but 
fhould  rather  be  owing  to  the  great  quantity  of 
acid  fuliginous  vapours,  with  which-  that  air  is 
charged,  which  dellroy  a good  deal  of  its  elafticity, 
and  very  much  clog  and  retard  the  elaftic  motion  of 
the  remainder  t. 

S 2 , As 

* P.  312.  The  term  elaftic,  Is  very  Improperly  ap- 
plied, In  thefe  cafes  ; becaufe  It  Is  owing,  altogether, /to  the 
interpofitlon  of  another  matter,  viz.  caloric ; and  the  de- 
gree of  expanfion  will  be,  in  proportion  to  the  quantity  of 
caloric  applied:  for  the  fame  reafon,  iron,  when  heated, 
may  be  fald  to  be  elaftic. 

f P.  275.  A very  confiderable  ftep  was  made,  by 
Hales,  in  improving  our  knowledge  of  the  airs.  He  accident 

tally 
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^ As  a difciple  of  the  Boerhaavean  fchool, 
Hales  attributed  animal  heat  tofriftion;  and  main- 
tained, that  the  blood  was  cooled,  in  its  palfage 

through  the  luhgs.  He-quotes  Mayow  in  two  pla- 

• 

ces,  yet  pays  no  attention  to  his  difcovery  of  pure 
air,  and  his  application  of  it  to  the  animal  oecono- 
my  There  is  a very  particular  experiment  in 
the  Statical  Elfays,  extremely  fimilar  to  one  of 
Mayow’s,  which  proves,  that  air,  once  breathed,  is 
unfit  for  refpiration.  The  coincidence  is  fo  ftrik- 
ing,  that  I could  wifli  to  quote  the  paflages,  were 
they  not  too  longt.  Dr.  Hales  found,  that  he 
could  breathe  air,  through  cloths  fprinkled  with 
vinegar,  as  long  again,  as  the  fame  quantity  of  air 
not  thus  managed  I could  point  out,  were  it 

tally  hit  upon  an  experiment,  by  \yhich  he  produced  nitrous 
air.  This  he  obferved  to  form  red  fumes  with  atmofpheric  air, 
with  a diminution  of  its  bulk.  He  procured  it  from  Walton 
pyrites,  iron-filings,  and  mercury,  with  nitrous  acid.  We 
cannot  call  it  his  difcovery,  as  Mayow  had  already  done  th-e 
lame ; and  it  is  furprifing,  that  he  fliould  not  take  notice  of 
this  circumftance  in  that  ingenious -author. 

* P.  234-36. 

f Compare  P.  98-299  of  Mayow,  with  Stat.  Elf.  P. 

- ^ ^ 

169-255. 

\ TfoxtheNote,  V0I.I.P.266. — Vol.  II.  P.321, 
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necelfary,  in  feveral  parts  of  the  Statical  Effays, 
expreffions  and  obfervations,  precifely  fimilar  to 
thofe  of  Mayow,  as  the  fermentation  of  pure  air 
with  fulphureous  particles,  &c.  I am  fure  it  is 
unneceffary  for  me  to  mention,  that  I have  not 
the  fmalleft  fufpicion  of  plagiarifm  by  that  admira- 
ble philofopher;  a charader  which  all  refped  and 
admire.  I only  wifh  it  to  be  obferved,  that  had 
Dr.  Hales  applied  his  abilities,  with  proper  atten- 
tion, to  Mayow,  he  would  have  been  lefs  perplexed, 
in  accounting  for  the  multiplied  variety  of  his  - 
experiments,  and  thus,  as  it  were,  by  beginning 
where  Mayow  finiflied,  he  would  have  confidera- 

bly  advanced  the  progrefs  of  knowledge.  Had  he, 

\ 

' too,  properly  weighed  the  importance  of  Mayow’s 
difcoveries,  would  he  then  have  broke  out  into  the 
following  exclamation?  ‘If  thofe  who  unhappily 
fpent  their  time  and  fubHance,  in  fearching  after 
an  imaginary  produdion,  that  was  to  reduce  all 
things  to  gold,  had,  inllead  of  that  fruitlefs  purfuit, 
bellowed  their  labour  in  fearching  after  this  much 
neglcded  volatile  Hermes,  who  has  fo  often  ef- 
caped  through  their  burfi;  receivers,  in  the  difguifs 
of  a fubtile  fpirit,  a mere  flatulent  explofive  matter, 

S 3 ' th-ey 
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they  would  then,  inftead  of  reaping  vanity,  have 
found  their  refearches  rewarded,  with  very  confi- 
derable  and  ufeful  difcoveries.’^  The  varied  and 
multiplied  experiments  of  Hales,  inftead  of  deter- 
ring, feemed  to  ftimulate  others  to  undertake  the 
fame-fubjeH.  The  great  quantity  of  air  difeovered 
by  him,  in  almoft  innumerable  fubftances,  obvi- 
oufly  pointed  out,  that  its  prefence  was  intended 
to  anfwer  fome  ufeful  purpofe.  The  alteration 
produced  in  the  funflion  of  refpiration,  by  differ- 
ent*-ftates  of  the  air,  (hewed,  that  it  had  it’s  eft'eBs 
upon  the  oeconomy.  The  various  phaenomena 
that  occurred  from  modified  airs,t  but  above  all 
the  apparent  connexion  between  epidemical  diftafes 
and  a.  ftate  of  the  atmofphere,  pointed  out  this  fub- 
j eft,  as  one  very  fit  for  the  examination  of  ' the 
phyfician  and  phyfiologift.  Accordingly,  it  at- 
tTaSed  and  merited  the  attention  of  Dr.  Arbuthnot, 
who,  in  1733,  publifhed  an  Eftay  on  the  Effefts 
of  Air  on  Human  Bodies;  a work  replete  with 

judicious 

__  --  1..  r~T 

* Vol.  I,  P,  3 1 7. 
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f By  modified  ^air  is  meant,  a^  alteration  produced  by 
impregnation  with  different  matters,  as  may  be  feen  in  the 


experiments  of  Hales,  and  others,  previous  to  this  time, 
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judicious  and  accurate  rernarks.  His  obfervations 
are  a colleHioii  of  faHs,  which  experience  had  fug- 
gefted,  but  which  he  could  not  explain,  for  the 
want  of  chemical  knowledge.  He  knew,  that  a 
portion  of  air,  once  breathed,  was  rendered  dele-r 
terious  to  animal  life;  this  he  learnt  from  Hales; 
but  he  was  entirely  unacquainted  with  the  caufe, 
He  was  led  into  error,  by  attending  too  minutely 
to  Hales’s  experiments,  which  did  not  diferiminate 
between  the  effeHs  produced  by  different  kinds  of 
air.  After  the  manner  of  that  philofopher,  Ar- 
buthnot  attributed  the  effects,  produced  by  refpi- 
ration  and  combuftion,  to  the  a.£lion  and  re-aHion  of 

I 

elaftic  air-particles.  He,  however,  was  obliged  to 

acknowledge,  that  air  had  many  ufes  and  effects, 

in  the  animal  oeconomy,  befides  what  was  deduci- 

ble  from  mechanical  principles;  and  that  there  is  in 

it  fome  other  vital  principle,  which  makes  it  fo 

« 

neceffary  for  the  life  of  all  animals*.  We  come 
now  to  an  author,  whole  genius  and  abilities  have 
confiderably  improved  the  fcience  of  medicine. 
The  name  of  Bryan  Robinfon,  is  well  known  in 
the  medical  circles;  and  his  Treatife  on  the  Ani- 

S 4 mal 
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mal  CEconomy,  will  not  detraft  from  his  merit  by 
being  examined.  In  this  work  we  find,  the  mind 
returning  into  the  path  of  truth,  after  it  had  been 
mutilated,  for  upwards  oi  fifty  years,  by  the  crude  • 
fpeculations  of  Lifter,  and  the  unconnefted  expe- 
timents  of  Hales  *. 

\ 

There  is  nothing  which  fo  much  retards  the 
progrefs  of  knowledge,  as  the  negleft  of  the  labour 
of  our  pre'deceflbrs.  Harvey  would,  probably,  / 
never  have  difcovered  the  circulation,  had  he  not 
made  himfelf  acquainted  with  the  knowledge  of  the 
antients;  and  it  is  not  improbable,  that  the  writings 
of  Hales,  and  others,  led  Prieftley  and  Cavendifli 
to  their  difeoveries.  The  mind  of  an  individual 
is  not  fufficiently  vigorous  to  inveftigate,  in  its  ful- 

A * 

left  extent  the  minutiae  of  fcience;  fomething  muft 
be  previoufly  and  repeatedly  performed,  otherwife 
«//  the  knowledge,  which  we  now  poflefs,  would 

have 

* ' ^ ^ y'T  — — 

* We  hope  the  reader  does  not  imagine,  that  we  mean 
to  depreciate  the  merit  of  (his  ingenious  experimentalift.  The 
manner  in  which  the  fubjeft  was  treated,  could  not  bare 
afforded  any  other  rcfult.  We  arp  rather  furprifed,  however, 
that  he  did  i ot  attempt  to  make  any  difcriminatlon,  between 
the  variety  6F  airs  which  efcaped,  during  his  chemical  ope- 
rations. 
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have  prefented  itfelf  to  the  experiments  and  obfer- 
rations  of  philofophers,  many  centuries  ago.  A 
lucky  train  of  thought,  an  accidental  experiment, 
or  a cafual  explanation,  have  led  to  forae  of  the 
moft  brilliant  difeoveries,  which  adorn  and  enrich 
the  different  fciences.  Chemiftry  and  phyfiology, 
had  received  confiderable  and  important  improve- 
ments from  the  labours  of  Mayow,  Lower,  Wol- 
ferftan,  and  others;  but  from  negled  and  inatten- 
tion, thefe  noble  truths  were  buried  in  oblivion. 
Their  merit,  indeed,  had  acquired  votaries,  both 
at  home  and  abroad;  but  from  fome  unfortunate 
circumftances,  their  difeoveries  were  not  followed 
up,  which  would  have  prevented  that  confufion, 
which  has  crept  into  the  experiments  and  fpecula- 
tions  of  fucceeding  chemifts  and  phyfiologifts. 
After  perufmg  the  writings  of  Mayow,  Lower, 
Gliffon,  See.  what  a great  falling  off  do  we  ob- 
ferve,  when  our  reading  leads  us  to  the  publica- 
tions of  Boerhaave,  Hales,  and  innumerable  others, 
Notwithftanding  this,  however,  fcience  is  indebted 
to  the  latter,  for  confiderable  improvements;  they 
fet  that  invefligation  on  foot,  which  had  been  neg- 

j 

lc6led,  in  the  writing  of  their  predeceffors,  and 

■which, 
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which,  but  for-  theirs  exertions,  would  have  been 
longer  configned  to  accompany  mufty  records,  in 
the  dufty  corner  of  antiquated  libraries. 

It  is  with  pleafure  we  perufe  the  works  of  • 
Bryan  Robinfon,  who,  by  going  fyftematically  to 
work,  and  arranging  accurately  his  fafts,  has  llruck 
out  fome  of  thofe  truths,  which  are  now  generally 
received.  ' The  following  is  the  pofition  he  lays 
down  to  be  proved.  The  life,  of  animals  is  pre- 
ferved,  by  acid  parts  of  the  air,  mixing  with  the 
blood  in  the  lungs;  which  parts  dilfolve,  or  atte- 
nuate the  blood,  and  preferve  its  heat,  and  by 
both  thefe,  keep  up  the  motion  of  the  heart 
This,  he  proves,  in  the  following  manner:  Ani- 
mals die,  when  they  are  deprived  of  air;  and  they 
alfo  die  foon,  in  a fmall  quantity  of  air,  clofely 
confined.  Under  fimilar  circumftances,  a candle 
goes  out;  glowing  coals,  and  red-hot  iron,  ceafe 
to  fhine.  Animals,  alfo,  die  in  air,  rendered  ef- 
fete,  by  burning  coals  or  candles  in  it  till  they  are 
' extinguifhed;  and  vice  verjd.  If  air  be  rendered 
effete,  or  blown  on  live  coals,  it  puts  out  the  fire; 
but  if  freih  air  be  admitted,  the  coals  begin  to  burn, 

and 
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and  fliine  afrefh : and  he  adds  this  remarkable  faft, 
that  common  air,  by  being  paffed  through  red-hot 
iron,  red-hot  charcoal,  or  the  flame  of  fpirit  of 
t^’ine,  becomes  unfit  to  preferve  life,  and  the  fliin- 
ing  of  fire  or  flame.  From  thefe  unequivocal  and 
well  authenticated  fafls,  he  could  not  but  conclude, 
that  the  very  fame  parts  of  the  air,  which  preferved 
animal  life,  by  refpiration,  alfo  maintained  flame, 
during  combuftion.  Fie  concluded,  that  this  part 
of  the  air  was  acid,  from  the  well  known,  experi- 
ment of  mixing  nitrous  acid  with  unftuous  fubftan- 
ces.  He  performed  Mayow’s  experiment,  of  burn- 
ing fulphur  and  nitre,  under  water,  without  ac- 
knowledging the  author  ; and  tranflates  pages  from 
Lower,  concerning  the  red  colour  which  the  blood 
acquires  in  the  lungs,  but  does  not  mention  his 
name.  He  takes  confiderable  pains  to  prove,  that 
it  is  not  the  elafticity  of  the  air,  which  preferves 
life  and  flame;  becaufe  the  air  which  remains,  after 
a candle  is  ej^tinguiflied,  or  an  animal  dies,  is  itfelf 
elaftic.  The  air  is,  alfo,  die  caufe  of  animal  heat; 
for  fpirit  of  vitriol,  which  contains  acid  air,  dif- 
folves  iron-filings,  with  great  heat  and  ebullition ; 
and  the  acid  of  the  air,  diflblves  fulphureous  and 
6 un6luous 
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unftuous  fubftances,  with  the  heat  of  fire  and  flame. 
Plence,  we  may  conclude,  that  fmce’  the  acid  of 
the  air  unites  with  the  blood  in  the  lungs,  and 
attenuates  it,  the  fame  effeft  mull  be  produced 
there  That  the  motion  of  the  heart  is  owing  to 
the  fame  caufe,  is  evident;  becaufe,  if  the  acid  air 
be  with-held  from  refpiration,  the  pulfe  becomes 
fmall  and  quick.  The  fame  reafon,  which  induced 
Mayow  to  give  the  name  of  fire-air  particles  to 
oxygen,  alfo  perfuaded  Robinfon  to  call  that  gas, 
acid  air;  and  from  a fimilar  caufe,  have  the  more 
recent  difcoverers  given  it  its  prefent  appellation. 
The  moft  rigid  fceptic  could  not  have  with-held 
his  affeiit,  to  the  clofe  reafoning  of  Robinfon; 
for  when  chemiftry  was  not  yet  analyfed  into 
its  elementary  principles,  his  obfervations  were 
perfectly  confiftent  with  truth.  Dr.  Robinfon 

faw 

* 

* By  a fubltance  being  attenuated,  I underfland  its  be- 
ing rendered  more  fluid.  If  a fubftance,  we  /hall  fay,  be 
Gompofed  of  two  kinds  of  particles,  the  Ample  interpofition  of 
a third,  mull  make  an  alteration  in  the  ftateof  agregation,  i.  c. 
remove  tlie  original  particles  at  a greater  diflance  from  each 
other,  or  render  the  fubllance  more  fluid.  A chemical  inter- 
pofition would  produce  diflerent  effedls,  according  to  the  de- 

t 

grees  of  affinity  between  the  elementary  principles. 
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faw  the  air  united  with  the  blood  in  the  lungs; 
the  fame  he  knew  to  be  a conftituent  principle 
of  the  acids;  and,  as  the  acids  produce  heat,, 
in  diflfolving  various  fubftances,  it  was  natural 
to  conclude,  that  when  the  acid  air  came  into 
contaft  with  the  blood  in  the  lungs,  it  caufed 
animal  heat  in  the  fame  way.  The  genius  of  Black 
had  not  yet  illuftrated,  by  his  beautiful  doSlrine 
of  latent  heat,  fome  of  the  moft  important  chemi- 
cal phaenomena;  neither  was  it  ftriclly  afcertained, 
that  atmofperic  air  (for  Mayow’s  experiments  were 
not  ftudied)  could  be  analyfed  into  two  compo- 
nent parts  The  conclufions  of  Robinfon  were, 
therefore,  perfeclly  juft;  and  if  the  reader  will 
take  the  trouble  of  examining  Prop.  24,  from  P. 
190  to  P.  206,  in  his  treatife  on  the  animal  cecono- 

I 

my,  he  will  find,  with  what  a remarkable  accuracy 
of  obfervation  his  experiments  and  fafts  were 

0 ■ 

illuftrated. 

The 


* Pure  atmofpheric  air  is  compofed  of  twenty-eight 
parts  of  oxygen,  to  feventy-two  of  azot ; the  other  gafes, 
which  are  found  in  it,  are  accidental,  and  vary  according  to 
local  circumkanccs. 
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The  period  was  now  faft  approaching,  when 
the  whole  doflrineof  the  humoral  pathology  began 
to  be  fufpefted ; for  experiment  and  obfervation 
now  taught,  that  neither  vifeid  lentor,  nor  error 
loci,  could,  in  every  cafe,  be  the  caufe  of  fever 
or  inflammation.  The  do6lrines  of  Hoffman  had 
made  their  way  into  the  hands  of  the  fludents  of 
Edinburgh,  and  found  a more  ready  reception 
than  thofe  of  Boerhaave ; at  this  time,  the  humoral 
pathology  was  at  its  acme,  being  taught  by  the 
profeffors,  who  had  been  all  pupils  of  Boerhaave. 

The  ingenious  Dr.  Gregory,  of  Edinburgh, 
has  the  following  obfervations  ; I confider  Hoff- 
man, as  the  original  and  great  author  of  the 
revolutions  in  the  theory  of  medicine,  for  thefe 
laft  fifty  years  pafl.  The  Boerhaavean  doHrine 
was  then  taught,  in  this  place,  by  the  profeffors, 
who  had  all  been  the  pupils  of  Boerhaave  ; and  it 
is  curious,  that  the  revolution  w^as  firft  began 
here  by  the  fludents,  fome  of  them  having  got 
hold  'of  the  works  of  Hoffman.  The  Boerhaavean 
doflrine  was  firft  overthrown,  in  the  Medical  So- 
ciety, fifty  years  ago ; this  I have,  upon  the 
authority  of  my  father,  who  was  a member  of  that 

fociety  *, 
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(bciety* *.  When  the  mind  has  once  perceived 
error,  in  a particular  fyftem,  it  becomes  ardeiM; 
in  the  purfuit  of  fallacy ; for  fomething  is  then 
proraifed  to  the  fatigues  of  labour  and  inveftiga- 
tion.  The  doBrine  of  the  importance  of  air,  in  the 
r funflions  of  the  animal  ceconomy,  was  gradually 
Healing  upon  the  minds  of  men,  at  this  time,  and 
in  every  part  of  the  world  it  feemed  to  engrofs 
the  general  attention  t.  In  proportion,  thereforCs 

as 

r, 

* The  Royal  Medical  Society  of  Edinburgh,  of  which 
I have  the  honour  of  being  a member,  is  one  of  the  uteful 
ornaments  to  this  celebrated  fchool  of  pbyfic.  Compofi^ci 
‘ principally  of  fludents,  who  have  no  object  in  vierw  bilt  tl^ 
■•.improvement  of  icience,  tire  opinions  of  profeftbrs  are  capt- 
valTed  with  the  vvarmlh  of  youth,  and  candour  of  Impartiality. 
Some  of  the  firft  medical  charaders  in  the  kingdom,  have 
derived  their  knowledge  from  this  fociety ; and  it  is  with, 
great  pleafure  I feize  the  prefent  opportunity,  of  paying 
my  tribute  of  refped  and  efleem,  to  the  abilities  I have 
leen  difplayed  in  this-learned  feininary. 

f Dr.  Prieftley  and  Mr..  Cavendilli,  in  England;  Dr. 
Black,  in  Scotland ; Dr.  Macbride,  in  Ireland ; Mr.  Scheme, 
in  Sweden ; with  MelTrs.  Lavoilier,  Foureroy,  and  others, 
in  France,  were  all  employed  in  making  thofe  beautiful 
difeoveries,  which  have  fince  fo  much  added  to  the  improve- 
ment of  fcience  in  general. 
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as  the  fufpicion  of  the  truth  of  former  fyftems  in- 

creafed,  To  would  a greater  importance  be  attached 

to  the  doftrine  of  air,  now  become  more  ferioufly 

the  fubjecl  of  confideration.  In  1778,  the  late 

Dr.  Hugh  Smith,  publifhed  his  Syllabus  of  Phi-  ' 

lofophical  Leftures,  in  London,  four  years  after 

Dr.  Priellley’s  difeovery  of  dephlogifticated  air. 

\ 

We  find,  in  this  work,  remarks  the  molt  curious, 
and  an  aerial  fyftem  of  phyfic  beginning  to  be 
formed.  The  nature  of  Dr.  Smith’s  theory,  is 
fomewhat  analogous  to  the  ideas  entertained 
by  Hippocrates,  and  adopted  and  enlarged,  but 
confufed  by  Lifter.  He  makes  no  diftinflion 
between  the  air,  except  between  what  he  calls 
vital  and  atmofpheric,  what  he  thus  diftin- 
guifhes : Air  rarified,  in  motion,  detained  in 
animal  bodies  by  glandular  fecretions,  or  circu- 
lating with  the  fluids  in  the  vafcular  fyftem, 
permit  us  to  call  vital  air*.  The  firft  circum- 
ftance,  which  led  this  ingenious  phyfician  to  the 
theory  of  air,  was  his  attention  to  the  caufe  of 
the  circulation  of  the  blood.  He  ftudied  Harvey, 

' whofe  doHrine,  that  the  motion  of  the  blood  was 

owing 
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Owing  to  itfelf,  he  adopted.  ,But  the  caufe  of 
this  motion,  Harvey  did  not  underhand,  becaufe 
he  knew  not  the  principle;  and  this  caufe.  Dr. 
Smith  pronounces  to  be  vital  air. 

The  hypothefis  of  life  exifting  in  the  blood, 
certainly  owes  its  origin  to  Mofes,  though  firft 
adopted,  philofophically,  by  Harvey,  who  goes  fo 
far  as  to  fuppofe,  the  blood  to  be  the  feat  of  the 
foul.  Dr.  Harvey’s  doHrine  deprived,  altogether, 
the  mufcular  fibre,  of  its  fhare  in  the  funftions 
of  the  vafcular  fyftem.  He  attributed  every  thing 
to  the  blood ; and  feemed  to  think,  that  its  mo- 
tion was  owing  to  a power,  inherent  in  itfelf,  with- 
out any  affiftance  from  the  arterial  fyftem.  Nor 
is  the  blood,  fays  Harvey',  to  be  called  an  original 
and  principal  part  only,  becaufe  in  it  and  from 
it,  motion,  and  the  beginning  of  pulfation,  arife  ; 
but  alfo,  becaufe  in  it  animal  heat  firft  is  bred,  the 
vital  fpirit  is  produced,  and  the  foul  itfelf  refides. 
How  infinitely  near,  adds  Dr.  Smith,  does  he 
approach,  and  yet  does  not  feem  to  have  the  moft 
diftant  conception,  that  air  was  the  unknown  prin- 
ciple, yet  w'anting,  to  produce  all  thofe  wonderful 
phaenomena,  that  thus  claimed  his  moft.  curious 

T attention? 
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attention  ? I cannot  help  confidering  this  great 
man,  as  fny  valuable  and  good  ally  ; but  we  have 
a formidable  opponent  to  contend  with,  one  who 
has  endeavoured  to  overturn  the  whole  of  Dr. 
Harvey’s  theory,  in  order  to  eftablifli  his  own ; I 
mean  the  celebrated  Boerhaave,  who  abfolutely 
affirms,  that  the  caufe  impelling  the  blood,  from 
the  heart  into  the  arteries,  and  from  the  veins 
into  the  heart,  is  not  in  the  blood,  but  to  be  fought 
for  in  the  heart  itfelf.  At  this  time,  the  Boer- 
haavean  doQirine  of  the  circulation,  was  generally 
received,  throughout  the  medical  world ; and 
Smith  laments,  that  his  hypothefis  ffiould  have 
obtained  the  preference  over  Harvey’s.  From 
our  obfervations,  perhaps,  it  will  appear,  that  the 
re-a6;ion  of  the  veffels,  which  Boerhaave  and  his 
followers  make  the  firft  caufe,  is,  in  reality,  only 
the  fecondary  caufe  of  the  circulation.  - Both 
thefe  great  men,  however,  obferves  Dr.  Smith, 

- t 

though  they  differed  fo  widely  in  their  theories, 
were  neither  of  them  far  from  the  truth.  One 
-ji^fcoyered  motion  in  the  vafcular  fyftem,  but 
not  the  caufe ; the  other  difcovered  motion 
-iO A®  '^afcular  fyftem,  and  miftook  it  for  the  firft 

caufe. 
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caufe.  It  was  neceffary  to  colleft  thus  much  from 

f 

Dr.  Smith’s  writings,  in  order  to  make  his  doc- 
trine intelligible,  which  we  fhall  now  briefly  exa- 
mine. 

By  a feries  of  experiments,  Dr.  Smith  proved, 
that  vital  air,  heat,  and  motion,  were  infeparable 
from  animal  life.  Upon'this  his  theory  is  built, 
upon  this  has  he  founded  all  his  reafonings,  and 
from  this  are  all  his  conclufions  drawn.  It  will 
be  fufficient  to  mention  his  leading  fa£ls.  Vital 
air  is  the  material  caufe  of  motion  in  animal 
life ; it  produces  its  effefls  by  rarefaflion  from 
animal  heat.  His  words  are  curious,  and  mark 
a mind  attentive  to  the  fubjeB;,  though  fomewhat 
confufed,  from  the  want  of  a clear  and  diftinfl 
idea  of  terms.  In  the  degree  of  heat,  proper  to 
animal  life,  this  air  mull  be  in  a rarefied  and  aflive 
(late.  The  propelling  force  of  air,  thus  rarefied 
'and  confined  in  the  vafcular  fyftem,  is  the  firft 
caufe  of  the  circulation  of  the  blood ; and  the  re-- 
aHion  of  the  vafcular  fyftem  (his  own  words)  we 
prefume,  to  be  the  fecondary  caufe,  in  conjunc- 
tion with  the  former.  Here  we  find  a part  of  that 
do6lrine,  adopted  by  Cullen,  and  afterwards  pub- 
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lifhed,  in  a more  vifionary  manner,  by  Brown 
The  rc-aBion  of  the  vefTels  was  produced,  by  the 
diftenfion  caufed'-by  the  rarefied  air;  or  to  fpeak 
in  more  'modern  language,  they  aBed  from  the 
ftimulus  'of  diflenfion.  This  mode  of  expreffion 
'is  certainly  proper;  for  when  the  blood  is  driven 
from  the  left  ventricle  .into  the  aorta,  confiderable 
effeB  will  be  produced,  both  as  to  refiftance  and 
propulfive  force,  by  the  clafticity  of  the  artery, 
independent  of  the  contraBion  produced  by  the 
ftimulus  being  applied  to  the  irritability  of  the 
^ fibre.  It  is  evident,  that  Dr.  Smith  imagined,  that 
air  was  in  a difengaged  and  free  ftate  in  the  vafcular 
fyftem,  and  that  it  produced  its  effeBs  upon  me- 
chanical principles.  This  was  deviating,  very 
materially,  from  Mayow,  who,  although  he  did 
not.precifely  underftand,  how  fluids  paffed  from  an 
aeriform  to  a condenfed  ftate,  yet  maintained,  that 
air  united  with  the  blood,  and  produced  its  effeBs 
from  chemical  laws.  He  drew  his  conclufions, 
indeed,  from  a very  different  combination  of  faBs, 
the  refult  of  clofely  conneBed  experiments.  Thefe, 
although  juftly  conceived,  and  admirably  executed, 
were  negleBed  by  many,  notwithftanding  the  fame 

I 
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idea  was  entertained  and  delivered  to  the  Public, 
under  different  exprelTions.  The  vivifying  fpirit 
of  one,  with  the  vital  and  acid  air  of  others,  all 
meant  the  fire-air  particles  of  Mayow;  andtherewas 
only  wanting  a comparative  view  of  experiments 
and  obfervations,  to  confirm  the  beautiful  fyftem 

I 

publifhed  by  that  ingenious  author.  Recently 
has  this  doSrine  been  revived,  in  a full  and  ample 
manner.  The  attention  of  medical  men  feems 
now  principally  direfted  to  the  agency  of  air  in  the 
human  frame ; and  from  the  trials  that  have  been 
made,  it  would  feem,  that  great  benefit  will  refult 
to  the  praQice  of  phyfic. 
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INTRODUCTION  ^ 

T O 

PART  THE  SECOND: 

Comprising  the  History  of  the  Absorbent 

System. 


The  nature  and  funSlions  of  the  abforbent 
fyftem,  is  a fubje6l  which  flill  confiderably  en- 
gages the  attention  of  the  phyfiologift;  and  it  is 
fuppofed,  that,  but  lately,  this  part  of  our  frame 
has  been  rightly  underftood.  Immediately  upon 
the  difcovery  of  the  lafteals,  the  office  affigned  to 
them  was  the  refult  of  the  idea  entertained,  of 
the  nature  of  the  circulation.  But  as  foon  as  that 
great  light  was  let  in  upon  phyfiology,  by  the 
immortal  Harvey,  and  when  the  difcoveries  of 
Rudbeck,  of  Bartholin,  and  of  Jolyffe,  were 
known,  the  firft  abilities  were  exerted,  in  explain- 
ing this  important  part  of  the  animated  fabric,  and 
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the  futility  of  abforption  by  red  veins,  and  of  the 
lafleal  carrying  chyle  to  the  liver,  was  feen  and 
acknowledged. 

The  difcovery  of  the  lafleals,  by  Afellius, 
forms  an  aera  in  the  hiltory  of  medicine.  But, 
notwithftanding  that  he  undoubtedly  has  a foie 
right  to  this  difcovery,  yet  we  find,  that  others, 
about  the  fame  period,  maintained,  that  they  faw 
the  lafleals,  without  knowing  of  Afellius’s  dif- 
covery. Highmore  puts  in  this  claim,  but,  at 
the  fame  time,  gives  up  the  right  of  difcovery  to 
Afellius,  as  Bartholin  ought  to  have  done  that  of 
the  lymphatics  to  Rudbeck.*  When  dilfefling  a 
dog,  fays  Highmore,  I accidentally  faw  thefe  vef- 
fels,  without  having  read  of  them  in  any  one 
author;  at  firll,  I could  only  trace  them  to  the 
pancreas,  but  afterwards,  I acquired  amoreperfeH 
knowledge  of  them,  from  Afellius. 

Afellius 

* Circa  eadem  tempera,  in  Suecia,  fimiles  aquofos 
duflus  delexit  et  poftea  deferipfit  Olaus  Rudbeck.  In  Anglia 
de  Jolivio  quoque  fuo  gloriantur  amici.  Quin  nobifeum  aliis 
bine  inde  vifa  funt,  negare  nolim  fed  nobis  qui  primi  in 
arenara  defeendimus,  nullus  mortalium  viam  monilravit. 
Anat.  Renov.  p.  622.  Upon  the  fame  grounds,  Highmore 
has  a right  to  the  difcovery  of  the  lafleals. 
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Afelliiis  difcov'^ered  thefe  Veffels,  in  brutes, 
in  1622;  and  Highmore  fays,  that  an  Oxford 
phyfician  mentioned  to  him,  that  he  faw  them  in 
the  human  fubjed,  in  1637,  and  that  he  himfelf 
faw  them,  alfo,  in  the  human  fubjeQ:,  in  1639,  and 
fhewed  them,  diftended  with  chyle,  to  a number 
of  pupils;  but  Veflingius,  according  to  Haller, 
firft  faw  the  laHeals  in  men,  in  1634.  Mr.  Cruik- 
fliank,  in  his  ingenious  work,  points  out,  that 
abforption  was  maintained,  but  not  underftood, 
both  by  Hippocrates  and  Galen ; and  that  He- 
rophilus,  according  to  the  latter,  had  feen  the 
laHeals.  Highmore  mentions  the  fame  thing,  and 
quotes  a remarkable  paffage  from  Fallopius,  who 
certainly  faw  the  lymphatics,  from  the  accurate 
defeription  he  has  given.  On  the  flat  fide  of  the 
liver,  are  certain  very  fmall  duHs,  which  terminate 
in  the  pancreas,*  and  neighbouring  glands,  and 

I 

which  convey  a white  oleaginous  juice.  The 
lafteals  then,  were  firfl;  feen  by  Herophilus;  but 
their  nature  and  funHiqns  were  not  underftood 
by  anatomifts,  until  Afellius  again  held  them  up 

to 
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to  the  notice  of  the  medical  world,  when  Veflin- 
gius,  Highmore,  and  others,  notwithftanding  that 
the  exiftence  of  fuch  veflels  was  denied  by  the 
great  Harvey,  by  feeing  them  in  men,  confirmed 
the  difcovery.  The  lymphatics  appear  to  have 
been  firft  feen  by  Fallopitts'f  ®t^5s  evident,  that 
Afellius  alfo  faw  them,  but  miftook  them  for 
lafteals.  This  fubjeH  remained  confufed,  until 
Rudbeck  and  Jolyffe  again  difeovered  them,  when 
Willis,  Gliflbn,  Bartholin,  and  others,  completed 
the  fubjeft.  The  thoracic  duH,  according  to 
Mr.  Cruikfliank,  was  firfl;  feen  and  deferibed,  in 
1563,  by  Euftachius,  a Roman  anatomift;  but  this 
difcovery  was  alfo  neglefled  by  anatomifts,  till 
Pecquet  and  Van  Horne  tacitly  cenfured  this  neg- 
leH,  by  confirming  the  truth  of  it.  Such,  concifely, 
are  the  revolutions,  which  the  knowledge  of  the 
abforbents  fuffered,  for  many  years,  till  the  middle 
of  the  laft  century,  when  the  fubjed  underwent  a 
full  inveftigation,  as  the  reader  will  fee  in  the  fub- 
fequent  part  of  this  work.  » 

This  fubjeH,  however,  feems  not  to  have 
employed  much  confideration,  for  feveral  years, 
previous  to  the  publications  of  Hunter  and  Monro. 

It  . 
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It  is  ^vell  known,  that  thefe  celebrated  anatomifts 
declared  themfelves,  the  difcoverers  of  the  identity 
of  laQeals  and  lymphatics  ; that  is,  that  both  thefe i 
fe8;s  of  veflels  abforbed  from  cavities  or  furfaces, 
and  at  times  carried  the  fame  kind  of  fluid,  and 
therefore,  in  that  point  of  view,  were  fimilar,  in 
refpeft  of  office ; and  that,  alfo,  they  were  to  be 
confidered  as  the  fame  fyftem  of  veflels,  from  a 
fimilarity  of  ftrufture*.  Now  it  will  be  no  difficult 
matter  to  prove,  that  thefe  ideas  were  entertained 
and  adopted,  long  before  Dr.  Monro  or  Dr. 
Hunter  ever  thought  upon  the  fubjefl.  Mr. 
Cruikffiank,  in  his  valuable  treatife  on  this  fubjefl, 
maintains,  that  Dr.  Hunter  ftill  has  a claim  to  the 

t 

difcovery.  Having  obferved,  that  Dr.  Hunter 
maintained  his  claim  fo  well,  that  the  greater  part 
of  thofe  who  were  entitled  to  hold  any  opinion, 
were  on  his  fide,  he  adds  ; when  Harvey  difcovered 

I 

the  circulation  of  the  blood,  his  opponents  firfl:  at- 
tempted to  prove  he  was  miflaken ; but  finding  that 
ground  untenable,  they  then  afferted  it  was  known, 

long 


* Vide  Le6l.  on  Anat.  p.  58 ; and  De  Vafis  Lymph. 
Valv.  p.  103  ; and  Prolegom.  p.  8. 
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long  before : Servetus,  Columbus,  and  Cefalpi-. 
nus,  all  knew  it*.  It  is  very  remakable,  that  thofe 
obfervations  fliould  be  brought  to  invalidate  argu- 
ments, brought  againft  Dr.  Hunter’s  pretenfions, 
when  we  find  that  gentleman  himfelf  ftrongly  afi 
ferting,  that  the  difcovery  of  the  circulation  was 
made  prior  to  Harvey.  Speaking  of  abforption, 
he  adds,  Gliffon  having  been  quoted,  I confider- 
ed  what  he  had  advanced  upon  this  fubjeH,  and 
had  the  pleafure  and  mortification  to  find,  that 
he  gave  exaHly  the  fame  account,  both  of  tranfu- 
dation  and  abforption ; fo  that  I could  no  longer 
call  it,  what  I really  believed  it  to  be,  a new  opi- 
nion, but  Gli{ron‘s  revived  and  confirmed  : for  in 
him  it  was  mere  opinion,  and  accordingly  was 
overlooked  or  rejefled,  by  his  fucceflbrs,  as  hap- 
, pened 

* Introduction,  p.  3.  We  have  been  unable  to  procure 
the  works  of  Servetus  and  Cefalpinus.  The  anatomy  of 
Columbus  is  in  our  polTeffion  ; and  he  certainly  makes  fome 
llriking  obfervations,  on  the  circulation  of  the  blood,  through 
tlie  lungs  ; but  notwithfianding  this,  he  maintained,  that 
fanguification  was  performed  by  the  liver,  according  to  the 
Galenic  dodlrine.  At  fome  future  day,  if  time  will  permit, 
it  is  our  intention,  to  examine  minutely  the  dodirines  that  were 
enter, tained,\refpecling  the  circulation,  previous  to  Harvey. 
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pened  to  the  doQrine  of  the  circulation,  in  the 
writings  of  Servetus  and  Cefalpinus*.  But  fur- 
ther, in  his  introduflory  ledures  to  anatomy,  we 
find  the  following  obfervations  : Servetus  firft,  and 
Columbus  afterwards,  had  clearly  given  the  cir- 
culation of  the  blood  through  the  lungs,  which 
we  may  reckon,  at  leaft,  three-quarters  of  the  dif- 
covery ; and  Cefalpinus  had,  many  years  before 
Harvey,  publifhed,  in  three  different  works,  all 
that  was  w^anting  to  make  the  circulation  quite 
completef.  Having  mentioned  the  great  merit 
which  is  due  to  Columbus,  for  the  difcovery  of 
the  Weftern  Hemifphere,  and  to  Copernicus,  for 
that  of  the  Solar  Syftem,  he  adds  ; In  merit,  Har- 
vey’s rank  muft  be  comparatively  low  indeed.  So 
much  had  been  difcovered  by  others,  that  little' 
more  was  left  for  him  to  do,  than  to  drefs  it  up 
into  a fyftem  ; and  that,  every  judge  in  fuch  mat- 
ters muft  allow,  required  no  extraordinary  talents. 
Yet  eafy  as  it  was,  it  made  him  immortal : but 
none  of  his  writings  fliew  him  to  have  been  a man 
of  uncommon  abilities J;;.  It  is  unnecelfary  for  me 


«•  Med.  Comment,  p.  6i. 
t !*•  44'  + 47* 
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me  to  ufe  any  argument,  to  prove  the  comparative 
merits  of  Harvey  : it  is  foreign  to  my  purpbfe. 
As  Mr.  Cruikfhank  afferts  Dr.  Hunter’s  right  to 
the  difcovery  of  the  lymphatics  being  abforbents, 
I fliall  chiefly  confine  my  obfervations  to  his 
work,  particularly  too,  as  containing  the  opinions 
of  Dr.  Hunter  } and  all  the  arguments  and  obfer- 
vations will  be  equally  applicable,  to  whatever 
fliare  of  difcovery  Dr.  Monro  may  have  claimed, 
in  this  important  branch  of  phyfiology.  It  is,  by 
no  means,  our  intention,  to  enter  into  the  difpute 
between  Dr.  Hunter  and  Dr.  Monro  : our  obje£l 
is  to  fhew,  that  the  doHrine  of  tranfudation  and 

abforption,  was  a pofition  maintained  by  the  firft 
\ 

difcoverers,  and  confiderably  improved  by  the 
anatomift:  who  immediately  fucceeded  them. 

We  flatter  ourfelves,  no  apology  is  necelfary* 
to  the  gentlemen,  whofe  doQrines  w'e  have  fo  freely 
canvaffed.  The  moft  oftenfible  modern  author, 
on  the  fubjefl  of  the  abforbents,  is  Mr.  Cruik- 
fliank,  whofe  liberality  will  not  permit  him  to 
fuppofe,  we  had  any  thing  elfe  in  view,  than  a 
candid  and  impartial,  enquiry,  by  the  freedom  of 
our  ftrittures  on  his  opinions. 
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SECT.  I. 

I 

Of  Absorpt.  ON  ly  Red  Veins. 


Before  we  proceed  to  examine,  what  dif- 
ferent opinions  eminent  anatomifts  maintained,  'as 
to  the  office  of  lafleals  and  lymphatics,  let  us  firft  fee, 
what  ideas  they  had,  as  to  abforption  by  red  veins. 
Bartholin  ftrenuoufly  maintains,  that  no  abforp- 
tion takes  place  by  the  meferaic  veins.  His  words 
are.  Their  ufe,  according  to  the  antients,  is  to 
fuck  up  chyle  from  the  inteftines,  and  to  carry  it, 
by  the  trunk  of  the  vena  portae,  to  the  liver ; but 
the  chylous  fluid  is  never  found  in  thefe  veffels, 
they  being  always  filled  with  blood  : moreover, 
the  difcovery  of  the  lafleals  and  lymphatics,  dif- 
prove  filch  an  abforption.  That  chyle  is  abforbed 
by  the  la6leals  alone,  is  proved,  by  an  experiment 
ofBarbett.  He  paffed  ligatures  under  fome  part  of 
the  inteftines  of  a living  dog  : between  the  ligatures, 

the 
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the  mefenteric  vefTels,  both  red  and  white,  came 
into  view ; fome  of  thefe  he  tied  with  a thread, 

t 

and  afterwards  inflated  the  inteftine  with  force, 
through  a pipe;  but  he  found,  that  not  the  red 
veins,  but  only  the  laQ:eals  became  turgid  *.  And  ■ 
a little  lower  down,  he  adds ; ‘ Hence  the  me- 

fenteric  veins  can  abforb  nothing  from  the  intef- 
tines.  Riolan,  however,  aflerts,  that  in  obflruHions 
of  the  laHeals,  the  chyle  muft,  from  neceflity,  be 
carried  through  thefe  veffels ; but  this  is  by  no 
means  the  cafe.  Nor  do  thefe  veins  open  into  the 
inteftii>es ; for  then  the  blood  would  be  effufed, 
and,  in  my  opinion,  nourifliment  would  rather 
ceafe,  as  happens  in  lientery,  from  obftruQiion 
of  the  laSleals.’  When  fpeaking  of  the  lafteals, 
he  obferves,  (^)  ‘ Their  proper  ufe  and  aBion  is 
to  diftribute  chyle  to  the  liver,  according  to  Afel- 
lius;  biu  rather  to  the  receptacle,  and  through,  the 
thoracic  du6l  to  the  heart,  as  Pecquet  and  our- 
felves  have  obferved;  not  by  the  meferaics,  as 
heretofore  believed,  through  which  there  is  neither 
a diftribution  of  chyle  to  the  liver,  nor  of  blood 
to  the  inteftines.’  He  combats,  by  powerful  ar- 
guments,. 

* This  experiment  did  not  fuccecd  -with  Lower; — vide 
infra,  Se£l.  III. 
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guments,  the  experiments  which  De  Bils  had  made, 
to  prove  abforption  by  the  mefenteric  veins ; and 
obferves,  that  from  their  ftruflure,  it  is  imnoffible 
for  them  to  abforb.  (D)  c The  meferaic  veins  are 
fo  conftrufled,  that  they  cannot  take  up  chyle  by 
their  mouths.’  In  Waloeus  we  find  the  following 
obfervations  : (e)  « Chyle  is  never  obferved  to 
enter  any  vein  in  the  ftomach,  nor  any  mefenteric 
vein.  The  chyle  is  carried  through  veffels,  fuited 
to  the  puipofe  rather  than  through  the  meferaic, 
which  contain  blood ; for  then  it  would  be  ne- 
cefTary,  that  thefe  veins  fhould  open  into  the  in- 
teftines,  by  which  the  blood  would  eafily  efcape.* 
We  find,  alfo,  another  celebrated  anatomift,  mak- 
ing dired  experiments,  to  difprove  the  abforption 
by  red  veins.  (F)  « And  this  is  the  only  way,  fays 
Lower,  through  which  the  chyle  pafics,  from  the 
ftomach  and  inteftines,  to  the  blood  and  heart. 
Becaufe  fome  have  fallen  into  the  fame  error  with 
the  antients,  and  ftrenuoufly  maintain,  that  the  me- 
feraic veins  takd  up  chyle  from  the  inteftines,  I 
have  paid  particular  attention  to  this  fubjefl,  that 
I might  be  certain  of  the  fafl;  and  I at  length 
found,  not  from  one  experiment  only,  that  the 

U whole 
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whole  fupply  of  chyle  is  thrown  into  the  blood, 
by  no  other  palTage  but  the  chyliferous  duQ;s; 
for  if  its  paffage  through  thefe  veflTels  be  obftru61ed, 
the  animal,  with  whatever  kind  of  food  it  may  be 
fed,  will  die  in  a few  days  from  famine,  as  I have 
experienced  in  two  dogs.  He  lacerated  the  tho- 
' racic  du6l,  and  obferved,  that  notwithftanding  the 
ftomach  and  inteftines  were  diftended  with  food, 
and  the  lafteals  with  chyle,  yet  the  dogs  died.t 
He  was  aware,  he  fays,  that  the  thoracic  duEl  was 
fometimes  double;  he,  therefore,  made  the  inci- 
fion  high  enough  up,  in  order  to  be  above  the 
junHion  ; he  found  the  chyle  effufed  in  confider- 
able  quantity  into  the  thorax  from  the  lacerated 
duH;  (^)  An  evident  and  clear  proof,  he  adds, 
that  the  chyle  does  not  enter  by  the  meferaic  veins, 
and  that  it  has  no  other  way  by  which  it  is  carried 
to  the  blood,  fince  the  animal  is  fo  certainly  de- 
ftroyed,  if  the  paffage  through  the  thoracic  veifels 
be  cut  off.’  Surely  no  candid  mind  can  refufe  its 
affent  to  the  convincing  arguments  drawn  from 
thefe  experiments.  It  can  be  no  violence  to  rea- 
fon  to  obferve,  that  both  Bartholin  and  Lower 
faw  the  necejfity  for  different  fundions,  in  the 
c abforbents 
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abforbents  and  red  veins.  They  beheld  and  ad- 
mired the  effeflual  fimplicity  of  nature,  in  the 
animal  ceconomy;  hence  they  reafoned  on  the 
futility  of  red-vein  abforption;  and  hence  they 
maintained,  with  a firmnefs  which  always  attends 
the  affertion  of  truth,  and  proved  by  dired  ex- 
periments, their  opinions  to  the  contrary. 

In  Diemerbroeck,  too,  we  find  a ftrenuous 
alfertor  of  the  non-abforption  by  red  veins.  When 
fpeaking  of  the  different  ufes  that  have  been  af- 
figned  to  the  mefenteric  veins,  and  the  objections 
Halted  againft  them,  he  adds;  ‘ Plempius,  per- 
ceiving thefe  difficulties,  explains  the  fubjeCl  other- 
wife,  and  fays,  that  the  arterial  blood  remaining 
after  the  nourifhment  of  the  inteflines,  flows  back 
by  the  meferaic  veins  to  the  porta,  and  along 
with  it  the  chyle.  But  I with  Plempius  would 
demonflrate  to  us,  the  way  by  which  the  chyle 
enters  thefe  veins.  It  is  neceffary  for  the  recep- 
tion of  the  chyle,  that  they  fiiould,  in  fome  manner, 
open  into  the  inteflines ; if  this  is  the  cafe,  why 
does  not  the  blood  flow  through  thefe  apertures 
into  the  inteflines  ? and  again,  in  the  following 
paffage,  his  cxpreffions  are  remarkably  flrong. 

U 2 Befidcs, 
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‘ Befidesj  no  one  could  ever  fee  chyle,  nay  not 
any  thing  which  bears  the  fmallefl:  refemblanee  to 
chyle,  in  the  meferaic  veins,  but  the  white  chyle 
is  always  found  in  the  lacteal  and  other  chyliferous 
velfels,  which  w^ere  conftrufted  by  the  Supreme 
Architedl  to  this  exprefs  purpofe,  viz.  that  they 
Jhould  convey  the  chyled  He  mentions  the  cx.- 
periments  of  De  Bils,  who  feparated  from  each 
other,  in  a living  dog,  the  mefenteric  veins  and 
arteries,  and  pall  ligatures  round  the  latter,  which 
prevented  any  blood  from  palTing  from  the  arteries 
into  the  veins.  He  then  fewed  up  the  abdomen, 
and  preferved  the  dog,  until  he  imagined  the  food, 
which  he  had  previoufly  given  the  animal,  was 
converted  into  chyle..  He  tlien  found  the  arteries 
empty,  but  difeovered  the  veins  filled  with  a 
muddy  fluid,  of  a cineritious  colour.  This  ex- 
periment of  De  Bils  greatly  excited  the  attention 
of  the  phyfiologills.  Some  of  the  firfl  medical 
chara6lers  of  the  age  entered  the  lifts,  and  the 
difpute  was  carried  on  with  that  acrimony  which 
has,  too  often,  difgraced  literary  controverfies. 

All  the  Bilfianifts,  fays  Diemerbroeck,  regard 
this  experiment  as  miraculous,  and  aferibe  fo  much 
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to  it,  that  they  are  aftoniflied  if  any  one  fhould 
dare  to  contradi£l  it ; moreover,  they  revile,  with 
the  mofl  bafe  and  fliarp  contumelies,  language  un- 
\vorthy  literary  charaQers,  thofe  who  oppofe  the 
opinion. 

The  names  of  Steno,  Bartholin,  and  Diemer- 
broeck,  are  found  among  the  difputants ; and  the 
latter,  after  having  brought  forward  the  experi- 
ments and  opinions  of  others  againft  red-vein  ab- 
forption,  cries  out  exultingly:  (^)  ‘ We  ourfelves 
have  repeatedly  collefled  blood  from  the  meferaic 
veins,  and  at  that  time,  too,  when  all  the  lafleals 
w^ere  replete  with  chyle,  and  have  compared  it 
wuth  the  blood  of  other  veins;  but  we  were  never 
able  to  difcover  the  fmalleft  difference,  in  colour, 

I 

thicknefs,  or  coagulation.  The  fame,  alfo,  w^as 
taken  notice  of  by  that  moft  accurate  obferver, 
Nicolaus  Steno’.  Van  Horne,  too,  one  of  the 
difcoverers  of  the  thoracic  du£l,  did  not  believe 
in  abforption  by  red  veins  ; and  Bartholin,  in  his 
Struflura  nova  Diaphragmatis,  mentions  fome 
authors  who  maintained  fuch  an  opinion,  and  re- 
futes their  arguments*. 

* Nolvvithftanding  thefc  unequivocal  experiments  and 

U 3 obfervations, 
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fA)  UfuSjfecundum  antiques,  chylum  exfugere 
ex  inteftinis,  et  per  truncum  venae  portae  in  hepar 
deferre ; fed  nimquam  in  his  lafleus  chyli  fuccus 
repertus,  Temper  fanguine  refertis : adhaec  inven- 
tio  venarum  laflearum  et  lymphaticarum  ifti  repug- 
nat.  Per  folas  lafleas  chylum  fugi  hoc  experi- 
mento  probat  Barbettius.  Prehenfum  quavis  parte 
canis  vivi  inteftinum  utrinque  ligat  : in  medio 
hujus  exprompta  mefenterica  vafa,  turn  alba  turn 
rubra,  aliquot  itidem  filo  neflit:  poll  per  adaptatam 
fiftulam  fortiter  flatum  injicit;  lie  non  ligata  fan- 
guinea,  fed  fola  laflea  intumefeere  vafa  comperit* *, 
P,  602-3. 

(B)  Hinc 


obfervations,  by  different  eminent  anatomifls,  Dr.  Hunter,  in 
his  Med.  Comment,  after  relating  the  experiments  of  John 
Hunter,  to  difprove  abforption  by  red  veins,  fays,  here  is 
a Tino  ^oHrine  propofed  in  phyfiology,  v/z.  that  red  veins  do 
not  abforb. 

* Thomse  Bartholini  Anatome  ex  omnium  veterum 
^ recentiorumque  Obfervationibus,  &c.  Renovata.  Lugduni 
Bat.  1673. 
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(®)  Hine  nihil  ex  inteftinis  mefaraicse  futrere 
poffunt.  Neceffitatis  tamen  tempore  in  omnimoda 
obftru6lione  venarum  laftearum,  per  hasc  chylum 
deferre  concedit  Riolanus,  fed  nullo  argumento, 
Xec  enim  hiant  in  inteftina,  alioquin  effunderetur 
fanguis,  et  meo  judicio,  ceffaret  potius  nutritio, 
quod  in  lienteria  videre  eft,  illis  obftruftis.  Ibid. 

P.  603. 

(C)  A6lio  et  ufus  propius  eft  chylum  per 
ad  hepar  diftribuere  juxta  Afellium  ; fed  ^ 
ad  receptaculum  verius,  indeque  per  thoracicas 
lafteas  ad  cor,  fecundum  Picqueti  noftrafque  ob- 
fervationes  ; non  per  mefaraicas,  ut  hadenus  ere- 
ditum,  per  quas  nec  fit  chyli  dvu^ogig  ad  hepar, 
nec  hcilogig  fanguinis  ad  inteftina.  Ibid.  p.  613, 

C^)  Venae  meferaicae  ita  funt  comparatae,  ut 
chylum  per  ofcula  fua  non  recipiant.  Ibid, 

P.  606. 

(^)  Nunquam  autem  chylus  animadverfus  eft. 
venam  ullam  in  ventriculi  corpore,  nec  ullam  me- 
faraicam  intrare.  P.  765*.  Per  peculiares  autem- 

U 4 venas, 


Epiftolae  Duae  cle  Motu  Chyli  et  Sanguinis ; annexed 
to  the  Anatome  Renovata. 
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venas,  potius  quam  per  mefaraicasfanguinem  conti- 
nentes,  defertur  chylus;  quod  mefaraicae  fanguinem 
admiffurae,  aperiri  ofculis  in  inteftina  debuiffent, 
per  quas  facile  fanguis  in  inteftina  fuiffet  elapfus. 
Ibid.  P.  y8g. 

(F)  Atque  hsec  via  unica  eft,  qua  chylus  e ven- 
triculo  et  inteftinis,  in  ipfum  fanguinem  et  cor  in- 
funditur.  Verum  quia  nonnulli  in  eodem  cum 
veteribus  errore  etiamnum  verfantur,  venafque 
♦ mefaraicas  chylum  ex  inteftinis  excipere  confidenter 
ftatuant,  ipfe  ut  de  hac  re  certior  fierem,  feriam 
aliquando  impendi  operam;  atque  non  uno  expc- 
rimento  tandem  mihi  conftitit,  totum  chyli  penum 
nulla  alia  via  quam  per  duQus  chyliferos,  in  fan- 
guinem infundi;  fi  enim  curfus  ejus  per  vafa  thora- 
cica  impediatur,  arimal  qualicumque  cibo  fatiatum, 
intra  paucos  dies  fame  penitus  interibit,  quod  in 
duobus  canibus  expertus  fum.  P.  153-4*. 

Claro  fads  argumento,  chylum  per  venas 
mefaraicas  non  intrare,  neqiie  ullam  aliam  dari 
viam  qua  fanguini  mifceatur;  cum  animal,  ex 

tranfitu 


* Tradlatus  de  Corde  item  de  Motu  et  Colore  Sanguinis 
et  Chyli  in  eum  tranfitu;  Autbore  R.  Lower,  M.  D.  Coll, 
Med.  Lend.  Socio.  Londini,  1680. 
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tranfitu  per  vafa  thoracica  impedito,  tarn  e'erto  in- 
tereat.  Ibid.  P.  155.  • 

(H)  Plempius,  has  difficultates  percipiens,  rem 
aliter  explicat,  et  dicit,  fanguinem  arteriofum,  a 
nutritione  inteftinorum  refiduum,  per  venas  mefa- 
raicas  refluere  ad  portam,  eique  chylum  ex  intefti- 
nis  adjungi  vel  permifeeri.  Sed  velim  nobis  de- 
monftret  Plempius,  vias  per  quas  chylus  venas  illas 
ingreditur.  Illae  enim  ut  chylum  recipiant  necef- 
fario  debent  alicubi  in  inteftinis  aperiri;  at  quare, 
dum  aperiuntur,  fanguis,  qui  tenuior  et  fpirituo- 
fior  eft  chylo,  per  iftas  aperturas  non  efftuit  potius 
in  inteftina?  P.  724-5  *. 

I 

G)  Praeterea,  nemo  unquam  chyli,  imd  ne  mi- 
nimam  quidem  chyli  fimilitudinem,  in  venis  mefa- 
raicis  obfervare  aut  videre  potuit;  fed  chylus  albi- 
cans Temper  invenitur  in  vafts  lafleis,  aliifque  chy- 
liferis,  turn  in  Jinem^  ut  chylum  vcherent,  a Summo 
Architefto  fpeciatim  conditis.  Ibid.  P.  725. 

(^)  Hoc  experimentum  omnes  Bilfianiftae,  tan- 
quam  miraculofum  admirantur,  idque  tanti  faci- 

unt, 

* Kbrandi  de  Diemerbroeck  Anatome  Corporis  Humaiil. 
Genevac,  1679. 
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unt,  ut  obftupefcant,  fi  quifpiam  aliquid  contra, 
dicere  audeat;  imo  turpiffimis  acerrimifque  con- 
tumeliis  ac  convitiis,  viris  do6lis  indigniflimis, 
quofcunque  contradiftores  profcindant.  Ibid.  P. 

725- 

(L)  Nos  enim  non  femel  fanguinem  e mefara- 
icis  collegimus,  etiam  eo  tempore,  quo  omnes 
laftei  du6lus  chylofo  fucco  turgebant,  eumque  cum 
aliarum  venarum  fanguine  contulimus;  fed  nullum 
manifeftum  difcrimen  in  colore,  fubftantia,  aut 
codgulatione,  animadvertere  potuimus.  Illud  ip- 
fum  etiam  obfervavit  oculatiflimus  Nicolaus  Steno. 
Ibid.  P.  ^26. 


SECT, 
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S E C T.  II. 

O RiGiN  oj  Lacteals  and  Lymphatics. 


It  appears,  from  reading  the  works  of  thofc 
who  have  written  upon  the  abforbents,  that,  not- 
withftanding  fome  of  them  maintained,  that  the 
lymphatics  were  continued  from  arteries,  many, 
alfo,  fupported  the  opinion,  that  they  arofe  from 
furfaces  and  cavities.  Mr.  Cruikfhank,  in  feveral 
parts  of  his  work,  maintains,  that  Bartholin  knew 
nothing  of  the  origin  of  the  lymphatics.  I agree 
with  him  in  thinking,  that  he  fometimes  had  his 
doubts;  but  fhall  we  fay,  becaufe  he  hefitated, 
that  he  therefore  was  totally  unacquainted  with  it? 
But  he  feems  to  be  tolerably  clear,  on  this  fubjecl, 
in  fome  places.  C^)  ‘ The  origin  of  the  lymphatics 
is  from  all  parts,  and  the  vifeera,  from  which  lymph 
is  feparated,  the  liver,  the  gall-bladder,  the  fter- 
num,  mediaftinum,  pericardium,  heart,  lungs,  in- 
teftinesj  ilomach,  fpleen,  uterus,  tefticles,  See.  The 

life 
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ufe  of  all  the  lymphatic  veflels  is,  to  carry  a lim- 
pid fluid  or  lymph;  the  lymph  is  produced  from  all 
parts,  throwing  emt  a fuperfluous  ferum,  or  from 
thp  arteries  abounding  with  lymph.’  Can  any  po- 
fition  be  more  clearly  ftated  ? He  firft  lays  it  down, 
as  certain,  that  the  ufe  of  the  lymphatics  is,  to  car- 
ry lymph;  and  he  then  fays,  that  the  lymph  is 
thrown  out,  upon  different  parts.  What  conclu- 
fion  are  we  now  to  draw?  It  is  fo  evident,  that  it 
would  be  doing  violence  to  common  fenfe,  to  men- 
tion it.  He  aferibed  to  the  lafteals  and  lympha- 
tics, the  abforption  of  medicines,  poifons,  See. 
hence,  he  fays,  we  may  account  for  many  difeafes, 
as  dropfy,  &c.  and  we  can  now  fee,  he  adds,  the 
caufe  of  the  confent  between  the  flomach  and  heart. 
He  obferves,  that  thefe  veffels  ferve  to  complete 
the  human  frame;  and  concludes,  that 'as  to  the 
difeafes  he  has  mentioned,  he  will  treat  ofr  them 
fully,  in  a book,  De  Morbis  Lymphaticis,  a work 
we  have  never  fecn,  but  which,  it  is  very  probable, 
contains  many  obfervations  and  opinions,  fuppofed 
to  be  modern.  In  a work  publifhcd  by  Bartholin, 
aftenthe  Anatome  Renovatarj  which  came'' into  buf 
hands  after  the  abbve  was  written,  he  gives  a ^mofl: 

decided 
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decided  opinion,  that  the  lymphatics  are  not 
continued  from  arteries,  by  continuity  of  canal. 
(B)  ‘ Moreover,  although  we  aifert,  that  the  lyin.^ 
phatic  veffels  receive  their  contents  from  the  arteries, 
■wedy  no  means  allow  oj  a dire^  anajlomojis  of  the  lym- 
phaticsioith  thearteries^  except  through  the  medium 
of  cells,  or  fome  other  flrufture,  into  which  the  blood 
being  effufed  (a  curious  idea)  and  having  fupplied 
to  the  nutrition  of  parts  and  fecretion  of  fluids,  the 
lymphatics  return  the  lymph,  the  veins  the  blood.’ 
Other  celebrated  anatomifts  paid  particular  atten- 
tion to  the  fame  do6lrine,  and  by  their  expreflions, 
we  cannot  doubt,  but  that  they  had  a clear  and 
adequate  notion  of  the  fubjeft.  Paulus,  the  editor 
of  Van  Horne’s  Opufcula,  has  the  following  words, 
when  fpeaking  of  the  liver;  (c)  c Indeed  thofe  lym- 
phatics, as  well  as  the  others  of  the  whole  body, 
do  not  arife  fo  much  from  membranous  parts,  as 
from  the  interftices  where  the  arteries  terminate. 

It  was  the  opinion  of  Steno,  Ruyfch,  and 
Malpighi,  that  the  lymphatics  arofe  from  glands; 
and  this  opinion  is  adopted  by  Diemerbroeck. 
Bartholin  denies,  that  they  arife  folely  from 
glands.  ‘ My  honoured  father,  he  fays,  who 

firft 
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firft  gave  name  and  eternity  to  the  veffels  difeo- 
vered  by  him,  believed,  that  the  lymphatics  re- 
turned  the  lymph  into  the  blood,  from  all  parts,  as 
well  glandular  as  the  extreme  joints.’  He  mentions, 
that  they  had  been  feen  coming  from  parts  not 
glandular;  and  that  many  laughed  at  De  Graaf, 
for  maintaining,  that  he  had  feen  them  upon  the 
uterus.  This  author,  in  fpeaking  of  the  lympha- 
tics of  the  tefticles,  has  the  following  words.  C^) 
‘ The  lymphatic  veffels,  which  the  curiofity  of  our 
age  has  fo  admirably  difeovered  in  the  tefticles,  are 
feen  not  only  to  come  out  from  the  tunica  albuginea, 
but  alfo  from  the  internal  fubftance  of  the  tefticles.* 
Thefe  lymphatics,  as  well  as  the  reft,  he  adds,  have 
numerous  valves  to  prevent  the  return  of  the  lymph 
to  the  tefticles,  and  alfo  to  caufe  it  to  be  propelled, 
with  more  eafe,  to  the  receptaculum  chyli.  Rever- 
horft  gives  a very  particular  and  accurate  account 
of  the  lymphatics  of  the  liver,  of  which,  he  fays*, 
there  are  two  fets;  the  deep  feated  and  the  fuper- 
ficial.  He  mentions,  that  before  they  quit  the 
liver,  they  form  themfelves  into  fix,  feven,  or 
eight  large  trunks,  and  fometimes  more,  paffing 
along  both  fidcs  of  the  fufpenfory.ligataent.  A cir- 
; cumftance 
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cumftance  which  he  mentions,  clearly  proves,  thaC 
the  lymphatics  could  not  be  continued  from  the 
arteries,  by  continuity  of  canal.  Thefe  lym- 
phatics, he  fays,  both  deep  feated  and  fuperficial, 
tranfmit  lymph,  very  different  from  that  of  the  other 
lymphatics,  becaufe  it  is  impregnated  with  bile,  and 
therefore  may  be  defervedly  called  bilious  lymph. 
This  is  alfo  taken  notice  of  by  Kirchringius,  as 
quoted  by  Bartholin,  who  mentions  it  to  prove, 
that  the  lymphatics  are  not  continued  from  the  ar- 
teries. (G)  This  is  alfo  proved  for  us  by  Kirchrin- 
gius, who,  becaufe  he  faw  the  lymph  tinged  of  a 
yellow  colour,  in  a lymphatic  creeping  along  the 
top  of  the  gall-bladder,  and  perceived  a tafteof  bile, 
concluded,  that  this  bitter  lymph  was  taken  up, 
’without  the  vejfels  of  the  arteries’:,  becaufe  if  there 
were  an  anaftomofis  between  the  arteries  and  lym- 
phatics, the  lymph  would  not  be  found  bitter,  but 
fweet,  as  it  is  detefted  in  the  arteries*. 

The  ingenious  Thrufton,  when  fpeaking  of 
the  nourifhment  of  the  foetus  in  utero,  in  the 

exami- 


* De  Graaf  gives  a very  neat  plate  of  the,  uterus,  with  a 
defcription  of  the  lymphatics  running  along  it. — De  Mulier. 
Organ.  P.  247. 
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examination  for  his  degree  at  Cambridge,  fays, 
that  the  fluids,  in  which  it  is  immerfed,  pafs  through 
the  fkin.  Dr.  Needham,  the  profeffor,  queftioned 
him,  as  to  this  particular,  to  which  he  gave  the 
following  anfwer;  ‘ Nor  do  I think  that  you 
will  deny,  that  fomething  palTes  through  the  fkin, 
in  the  capillary  veffels,  and  thus  mixes  with  the 
blood.  I believe,  that  you  (fo  long  and  fo  fuc- 
cefsfully  employed  in  the  pra&ice  of  phyficj  not 
unfrequently  order  fermentations;  fuppofe  you 
are  prefcribing  for  fchirrofities  of  the  abdomen, 
can  you  doubt,  but  that  fome  part  of  them  enter 
through  the  (kin,  into  the  fanguiferous  velfels  ? 
Here  we  find  abforption  maintained  to  be  perform- 
ed by  the  cutaneous  velfels.  The  difcovery  of 
the  lymphatics  was  made  feveral  years  previous  to 
this  period;  and  the  doflrine,  that  fluids  were 
removed  by  them,  had  been  for  fome  time  men- 
tioned atid  acknowledged : it  is  probable,  there- 
fore, that  Thrullon  might  imagine,  this  office  to 
be  performed  by  the  cutaneous  abforbents;  al- 
though I do  not  deny,  that  his  words  will  bear  a 
different  interpretation.  If  a candid  reader,  there- 
forcj  puts  a different  conllru6lion  upon  the  paf- 

fage, 
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fage,  we  willingly  refign  our  idea,  as  our  obje8; 
is,  not  to  fupport,  unjuflly,  the  pretenfions  of  any 
one  man,  but  to  promote,  by  difpaffionate  enquiry, 
the  knowledge  of  truth. 

In  a work  publiflied  a few  years  after  the 
Anatome  Renovata  of  Bartholin,  we  find  an  ex- 
cellent hiftory  of  the  abforbent  fyftem.* *  Zelle- 
rus,  the  author  of  this  publication,  gives  the  fol- 
lowing unequivocal  account  of  the  origin . of  the 
lymphatics.  O ‘ Some  believe,  that  thefe  veffels 
come  out  from  nourifhed  parts;  others  hail  all 
the  greater  conglobate  glands,  as  the  fountain  of 

all  of  them ; others,  again,  deny  this,  fince^  they 

* - / • 

are  found  in  parts,  as  the  lungs,  where  no  glan-^ 
dular  ftruflure  obtains.  Almoft  all  of  them  arc 
in  the  right.  We  pronpunce  the  glandujar  meiji- , 
brane,  which  is  extended  over  all  the  mpfcle.^^  ijl^ 
a word,  over  all,  parts,  and  the  vifcejra 
commencement^  fountain^  and  origin,  Jince  .'we.  mj^. , 
fee  them  arifing  from  all  parts,  as  well  Jrpnv  ihe;./ 

^ T ■ 

r--  - • ■ 

* Bartholin's  work  came  out  in  1674;  Zellerus’s*  ac- 
count of  the  lymphatics  is  publiQied  with  the  Difpu-tatioiid?^ 
Anat.  Seled.  by  Waller.  Mr.  Cruikfliank  fays,  he  pever 
Ciw  Zellerus’s  publication. 
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conglomerate  as  conglobate  glands,  from  the  liver, 
pancreas,  tefticles,  the  vi'fcera,  from  the  joints, 
the  abdominal  lumbar,  and  intercoftal  mufcles, 
from  the  diaphragm,  pleura,  pericardium,  and 
membranes  of  the  brain.’*  Long,  too,  before 
the  time  of  Zellerus,  Van  Horne  maintained,  that, 
abforbents  were  diftributed  over  the  whole  fyf- 
tem.  The  diligent  inveftigation  of  our  more 
recent  anatomifts  has  taught  us,  that  there  is  fcarce- 
ly  any  part  of  our  body,  which  wants  thefe  velfcls  • 
for  they  are  found  in  the  lungs,  mediaftinum, 
ftomach,  fpleen,  teftes,  uterus,  feptum  narium, 
eye- lids,  palate,  cheeks.  See. 

' The  feveral  palfages  here  felefled,  point  out, 
beyond  a doubt,  that  fome  of  the  firit  difeoverers 
of  the  abforbents,  -knew  their  general  extent  and 
influence  over  the  whole  fyftem.  They  fhew 
clearly,  too,  that  the  phyfiologifts  of  the  lafl  cen- 
tury 

* Dr.  Morelli,  Profeflbr  of  Medicine  at  Padua,  and  who 
fludied  for  five  years  under  Mufeagni,  mentioned  to  a friend 
of  mine,  that  he  has  frequently  feen  lymphatics,  running 
between  the  arachnoid  coat  and  pia  mater  of  the  brain. — 
-Vide  Nuck’s  Epift.  Anatom.  P.  150;  where  he  mentions, 
that  he  has  feen  lymphatics  paffing  from  the  pineal  gland. 
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tury  knew,  that  the  lymphatics  arofe  from  cavities 
and  furfaces,  and  that  they  were  not  returned 
from  the  arteries,  by  continuity  of  canal;  yet 
Dr.  Hunter  maintains,  that  this  was  the  opinion 
entertained  by  anatomifts  fmce  the  difcovery  of 
the  abforbent  fyftem,  notwithftanding  we  find 
Bartholin  himfelf,  fo  anxious  and  careful  in  af- 
ferting  the  contrary  doBrine. 


X 2 


\ 

I 
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SECT.  III. 

Origin  of  the  Lacteals. 


There  could  be  but  one  opinion,  as  to  the 
part  whence  the  lafteals  derived  their  origin;  but 
the  manner  in  which  they  proceeded,  from  their 
commencement,  formed  a fubjeft  for  difpute, 
which,  by  the  way,  points  out,  how  much  the 
' authors  of  laft  century  were  occupied  with  this 
part  of  phyfiology.  Lower  imagined,  that  the 
lafleals  arofe  obliquely  from  the  inteflines.  Having 
firft  fed  a dog,  he  collefled  air  in  that  portion  of 
the  jejunum,  where  ileum  commences,  and  having 
applied  ligatures  above  and  below,  he  found  no 
air  in  the  lafleals  with  the  chyle,  after  repeated 
prelTure  with  the  hand,  before  he  untied  the  li- 
gatures. He  repeated  this  experiment,  he  fays, 
but  made  ufe  of  a coloured  fluid  inftead  of  air ; 
fpiritus  vini  atramento*  tinflus ; the  refult,  how- 
ever, was  the  fame : hence,  he  concludes,  (^)  ‘Trom 
. 3 this 
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this  we  have  reafon  to  think,  that  the  lafteals  do 
not  open  direftly  and  immediately  into  the  in- 
teftines,  but  run  obliquely  among  their  coats, 
before  they  penetrate  the  inteftinal  cavity;  in  the 
fame  manner,  perhaps,  as  the  duflus  communis 
choledochus  enters  the  duodenum,  gr  the  ureters 
the  urinary  bladder.* 

This  is  the  opinion  of  Lower.  Whether  it 
has  been  confirmed  or  refuted  by  modern  expe- 
riments, I cannot  pretend  to  fay;  but  it  appears, 
that  fuch  an  oblique  commencement  is  contrary 
to  the  defign  of  Nature,  by  throwing  obftacles  in 
the  way  of  a ready  abforption.  The  numerous 
mouths  which  the  lafleals  prefent  in  the  villi  of 
the  inteftines,  fhews,  how  careful  Nature  is,  to 
promote  the  grand  and  neceffary  office  of  thefe 
veffels,  viz.  the  abforption  of  chyle:  and  the  beau- 
tiful defeription,  which  the  accurate  Cruikffiank 
has  given,  of  the  numerous  mouths  which  he  faw, 
deferves  the  attentive  perufal  of  the  phyfiologift.t 

* Vide  the  Experiments  of  John  Hunter,  as  related 
in  his  Brother’s  Med.  Comment.  P.  38.  The  reader  will, 
probably,  be  furprifed  at  experiments  fo  fimilar. 

f Vide  Chap.  xi.  of  the  Anatomy  of.  the  Abforbing 
Vclfels. 
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Other  writers,  previous  to  this  ingenious 
anatomift,  have  given  defcriptions  of  the  origin 
of  the  lafleals,  as  if  they  faw  their  mouths;  but 
as  they  do  not  pofitively  affert  it,  we  cannot  de- 
clare for  them,  (m)  ‘ They  (the  laBeals)  are  in- 
ferted,  fays  Bartholin,  into  all  the  inteftines,  into 
which  they  open  with  their  mouths,  furrounded 
with  a cruft  or  mucous  matter;  and  leaft  the  chyle, 
once  received,  fliould  return  into  the  inteftines, 
they  are  befet  with  valves.’  Diemerbroeck,  too, 
in  his  anatomy,  gives  a fimilar,  but  more  accurate 
defcription,  of  the  manner  in  which  the  lafleals 
take  their  origin.  C^)  They  arife,  fays  he,  from 
the  inteftines,  between  the  coats  of  which  they 
open  into  their  interior  cavity,  by  numerous  very 
fmall  terminations,  their  mouths  being  concealed 
under  a kind  of  fpongy  mucus.’  This  fpongy 
mucus,  was  probably  the  ampullula  of  Liber- 
huhn,  and  the  villi  fo  often  mentioned  by  ana- 
tomifts. 

It  is  ufelefs  to  give  quotations  from  more 
authors,  on  this  part  of  our  fubjefl;  they  have 
arranged  their  ideas  in  almoft  fimilar  terms,  which 
convey  to  us,  that  the  doflrine  generally  adopted. 


7 


was 


was  that  which  we  have  juft  now  mentioned. 
They  form  defcriptions,  however,  very  analogous 
to  thof?  we  find  given  in  modern  books,  on  this 

I 

fubjeft,  which  oblige  us  to  agree,  if  they  did  not 
aftually  fee  the  mouths  of  the  lafleals,  that  their 
ideas  are  very  accurate.* 


* Vide  Hewfon,  Cruikfhank,  Monro,  See. 
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SECT.  IV. 

Strticture  of  Lacteals  and  Lymphatics. 


The  abforbents  are,  every  where,  defcribed 
by  the  firft  difcoverers,  as  tranfparent,  pellucid 
veffels,  carrying  a limpid  fluid  ; hence  they  have 
been  called  by  the  different  appellations  of  vafa 
cryftallina,  rorifera,  ferofa,  Scz,  This  pellucid 
appearance  arofe,  it  was  imagined,  from  their  de- 
licate ftruflure;  and  from  this  circumftance,  they 
are  mentioned  as  poffeffmg  but  one  coat.  (°)  The 
lafteals,  fays  Diemerbroeck,  are  flender,  pellucid 
veffels,  having  but  one  coat ; and  being  difperfed, 
^ in  infinite  numbers,  over  the  mefentery,  are  deL 
tined  to  carry  the  chyle.’  This  error,  however, 
was  foon  correcled,  by  the  ingenious  Nuck,  who 
feparated  the  thoracic  du6l  into  two  coats.  He 
gives  the  following  defcription  of  a lymphatic. 
(P)  ‘ The  membrane  compofing  a lymphatic  vef- 
fel,  when  examined  by  the  naked  eye,  appears 

pellucid 


can 


\ 
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pellucid  and  flender,  and  the  external  fenfes 
difcover  no  peculiar  ftrufture,  on  account  of  the 
minutenefs  of  the  parts.  But  examined  by  the 
microfcope,  it  prefents  a texture,  which  exhibits 
an  infinite  number  of  globules,  great  and  fmall, 
in  contafil  with  each  other;  fome  of  which  feemed 
to  form  fmall,  but  irregular  du6ls,^  united  by  va- 
rious anaftomofes,  like  the  mefhes  of  a net ; but 
whether  thefe  lines  were  veifels  or  not,  I cannot 
for  certain  determine.’* 

The  moft  important  part,  in  the  ftru6ture  of 
the  abforbents,  are  the  valves,  which  are  more 
numerous  in  thefe  veffels,  than  in  any  other  of 
the  human,  body.  Thefe,  too,  notwithftanding 
their  minutenefs,  did  not  efcape  the  inveftigation 
of  the  anatomifts,  who  were  acquainted  with  the 
abforbents.  (QJ  ‘ They  are  knotty,  fays  Bartho- 
lin, and  appear  externally  unequally  fwelled,  ef- 
pecially  if  the  flow  of  the  lymph  be  ftopt  by 
ligature;  this  happens,  on  account  of  the  valves, 
which  are  not  only  affixed  at  the  entrance  into 
the  axillary  vein,  but  are  alfo  difpofed^  every 

'where 


* Were  thefe  not  the  vafa  vaforum,  which  Nuck  faw  > 
confeanding  them  probably  with  the  fibres  of  the  lymphatic. 
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where  double,  and  in  pairs,  through  all  their 
branches  ; are  very  (lender  in  their  flruQure,  and 
more  numerous  than  in  the  veins,  fo  much  fo, 
that  fome  anatomids  have  demonftrated  above 
two  thoufand  in  the  lymphatics ; their  ufe  is,  to 
prevent  the  retrograde  motion  of  the  lymph.* *  So 
minute  a defcription,  could  have  been  the  refult 
only  of  laborious  attention;  and  fo  indefatigable 
was  their  indullry,  that  they  attempted  even  to 
enumerate  them.  It  is,  notwithftanding,  afferted 
by  Mr.  Cruikfhank,  that  the  difcoverers  of  the 
lymphatics  were  not  acquainted  with  their  valves. 

I 

‘ One  is  furprifed  to  find,  he  fays,  that  one  of  the 
fil'd  difcoverers  of  lymphatics  w^s  almod  entirely 
ignorant  of  the  valves;  and  that,  after  the  veffels 
themfelves  had  been  defcribed,  both  by  Bartholin 
and  Rudbeck,  the  dilucidatio  valvularum  fhould 
have  been  left  for  Ruyfch.’*  It  is  very  certain, 

that 


* P.63.  Mr.  Cruikthank  here  quotes  a pafTagc,  from 

• fome  work  of  Bartholin,  in  which  he  fajs,  valvulce,  ob  fub- 
tilem,  contextum,  cultro  anatomico  feparari  non  potTunt. 
This  is  almoft  clire6tly  contraclidory  to  the  one  we  have  fe- 
ledtecl,  and  in  which  he  defcribes  the  valves  fo  well.  We 

could 
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that  Ruyfch  was  the  firft  who  publifhed,  feparate- 
ly,  upon  the  valves;  but  furely  he  was  not,  on 
that  account,  the  firft  who  knew  any  thing  of 
them  : on  the  contrary,  it  appears,  that  Bartholin 
was  as  well  acquainted  with  their  ftruQure  and  ufe, 
as  Ruyfch  himfelf.  This  laft  anatomift,  too,  cen- 
fured  Rudbeck,  for  being  ignorant  of  the  valves; 
but,  according  to  Mr.  Cruikfhank  himfelf,  he  is 
very  diftin6l  and  clear  upon  the  fubjeft.  Gliffon, 
alfo,  who  wrote  long  before  Rufych,  but  after 
Rudbeck,  and  to  whom  Jolyffe  firft  mentioned  his 
difcovery  of  the  lymphatics,  thus  fpeaks  of  the 
courfe  of  the  lymph  : ‘ It  clearly  appears,  that 

, this  fluid  flows  from  the  liver,  and  by  no  means 
towards  it ; this  is  alfo  evidently  proved,  by  the 
ftruflure  of  the  valves,  which  are  very  numerous 
in  thefe  veflels;  they  yield  a ready  paflage  to  the 
fluid,  coming  from  the  liver,  but  altogether  pre- 
vent its  return.’ 

Any  one  who  fees  a turgid'  abforbcnt,  muft 
obferve  confiderable  inequalities  in  its  furface.t 

So 

could  not  find  the  pafi'age  advanced  by  Mr.  Cruikfhank,  as 
he  has  given  no  references  to  the  authors  he  has  quoted. 

f It  is  not  necefTary  lo  open  the  vefi'els,  in  order  to 
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So  ftriking  and  unufual  a ftrufture,  mufl  have 
arrefted  the  attention,  and  have  induced  the  en- 
^quirer  to  examine  into  this  curious  appearance  ; 
and  a limple  diffeftion  would  fobn  explain  the 
caufe.’  Accordingly,  we  find  the  valves  men- 
tioned, and  accurately  deferibed,  by  the  firft  dif- 
coverers,  and  the  braided,  or  nodulated  appearance, 
is  delineated,  in  the  engravings  of  Bartholin, 
Willis,  ^Gliffon,  Reverhorft,  and  innumerable 
others. 

> 


(A)  Exortus  lymphaticorum  vaforum  eft  ab 
omnibus  partibus  et  vifeeribus,  ex  quibus  lym- 
pha  feparatur,  hepate  nempe  veficula  fellis,  fter- 
no,  mediaftino,  pericardio,  corde,  pulmonibus,  in- 
teftinis,  ventriculo,  liene,  utero  teftibus,  &c. 
Ufus  vaforum  lymphaticorum  omnium  eft,  liquo- 
rem  limpidum  feu  lympham  vehere;  origo  lym- 

phae 

flifeover  the  valves  ; they  are  fufficiently  marked  on  the  out- 
fide,  and  give  the  veflels  the  appearance  of  being  notched  or 
jointed,  in  different  places.  The  lafleals  are,  generally, 
ftrongly  marked  in  this  w-ay,  which  makes  them,  at  times, 
rcfcmble  a firing  of  beads.  Anatom,  of  Abforb.  p.  65. 
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phtC  eft  a partibus  fingiilis  fuperfluum  ferum  remit- 
tentibus,  vel  ipfis  arteriis,  lympha.  abundantibus. 

I 

Anat.  Renov.  P.  723-4. 

(2)  Caeterum  quamvis  vafa  lymphatica  liumo- 
^ rem  fuum  ab  arteriis  accipere  aflerimus,  non  tamen 
lympbaticorum  cum  arteriis  immediatam  poni- 
mils  anaftomofin,  nifi  mediantibus  cribris,  vel 
aliis  corporis  partibus,  in  quae  ubi  fanguis  efFufus, 
partium  nutritioni  et  humorum  fecretioni  profpex- 
erit,  vafa  lymphatica  lympham,  venae  fanguinem 
revehunt.  P.  gg-100* 

(C)  Etenim  ifta  lymphatica,  aeque  ac  reliqua 
totius  corporis,  non  tarn  a membranis  provenire, 
'fed  vel  ab  interftitiis,  ubi  arteriae  terminantur,  &c. 
P.  68t. 

(^)  Parens  meus  venerandus,  qui  primus  et 
nomen  et  aeternitatem  dedit  vafis  a fe  inventis,- 
lymphatica  ab  omnibus  partibus,  tarn  glandulofis 

. . .quam 


* Cafpari  Bartholin!  Thom.  F.  Diaphragmatls  Struc- 
tura  Nova.  Parlfiis,  1676. 

f Johannis  Van  Horne,  Opufcula  Anatomlco-Chirur- 
gica  , cum  Annotationibus,  &c.  ad  au6la  Audio  D.  Johamds 
GuUelmi  Pauli,  Liphae,  1707, 
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quam  extremis  artubus  lympham,  ad  fanguinem 
referre  credidit.  StruQ;.  Nov.  Diaphrag.  P.  8g. 

Vafa  lymphatica,  qiias  admodum  dextre 
in  tefticulis  detexit  noflri  fseculi  curiofitas,  non 

I 

folum  provenire  nobis  videntur,  fed  etiam  ab  in- 
terna tefticLilorum  fubilantia.  P.  35*. 

(!■')  Vafa  hsec  lymphatica,  tarn  interna  quam 
externa,  longe  etiam  et  a reliquis  lymphaticis  di- 
verfam  vehunt  lympbam,  ntpote  particulis  biliofis 
magis  volatilibus  gravidam,  ideoque  merito  lym- 
pham biliofam  dicendam.  P.  lyt. 

Oiiod  etiam  nobis  confirmat  Kirkringius, 
qui,  quia  in  vafe  lymphatico,  per  fummam  fellis 
cyftidem  reptante,  lympham  fubflavo  colore  tinc- 
tam  confpexit,  et  fellis  faporem  guftu  percepit, 
concludit  lympham  hanc  amariorem  extra  arteria- 
rum  vafa  delatam  fuifle;  quia  fi  vaforum  lym- 
phaticorum  cum  arteriis  effet  anaftomofis,  non 
amara  reperitur  fed  dulcis,  qualis  in  arteriis  de- 
prehenditur.  StruQ.  Nov.  P.  100. 

(^)  Verum 

* Regneri  De  Graaf  Opera  omnia.  Lugd.  Batav.  1677. 
■j-  Diflertatio  Anatomico-Medica  de  Motu  Bills  Circulari 
ejufque  Morbis ; Au6t.  Mauritio  Van  Reverhorfl,  Medic. 
Cand.  Lugd.  Batav. 


I 
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(»)  Verum  neque  tii  inficias  iveris  opinor, 
aliquid  per  cutem  in  vafa  capillaria  tranfire  pofTe, 
adcoqiie  fanguini  conimifceri.  Credo  te  (in  praxi 
medica  feliciter  ac  diu  occupatnm)  fotuiim  ufum 
non  raro  imperafTe ; puta  diim  fchirrofis  tumi- 
dilque  abdominibus  opem  adferrcs,  dubitafne  igi- 
tur,  an  aliquid  eorum  per  cutim  in  vafa' fanguifera 
penetret  ? P.  153.* 

(0  Nempe  crediderunt  nonnulli,  e partibus 
nutritis  emergere  ifta;  alii  glandulas  omnes  ma- 
jores  conglobatas  primam  omnium  eorum  fcatu- 
riginem  falutarunt ; alii  haec  polleriora  negarunt, 
cum  in  pardbus,  pulmonibus  fcilicet,  reperiuntur,  , 
ubi  lamen  nulla  glandulofa  ftruQura  notata  fuerit. 
Veritatem  dicunt  fere  omnes.  Membranas,  ut 
glandulofas,  omnibus  mufculis,  verbo  omnibus 
partibus  et  vifceribus  fuper  extenfas,  tanquam 
principmm^  fontem,  ac  originem^  declarabimus, 
cum  ilia  aeque  ex  conglomeratis  ac  conglobatis, 
hepate,  pancreate,  teftibus,  vifceribus  omnibus, 
ex  artubus,  abdominis  lumborum,  et  intercoftalium 
mufculis,  diaphragmate,  pleura,  pericardio,  ac  me- 
« ningibus, 

* De  Refpirationis  Ulu  primario  Diatriba;  Aud. 
lachia  Thrulton,  M.  D.  Lugd.  Batav.  1671., 
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nmgibus,  'verbo  omnibus  partihus  egredi  videamus, 
P.819*  • 

Imo  recentiorum  docuit  diligentia,  vix 
ullam  noftri  corporis  partem,  iifdem  carere;  nam 
et  in  pulmonibus,  mediallino,  ventriculo,  liene, 
teftibus,  utero,  narium  fepto,  palpebris,  palato 
buccis,  &c.  reperiuntur.  Opera  Omnia.  P.  73. 

(^)  Unde  opinari  licet,  venas  laUeas  non  di- 
rede  et  immediate  in  inteftina  hiare,  fed  oblique 
inter  eorum  tunicas  ferri,  antequam  in  cavitates 
inteftinorum  penetrent;  non  aliter,  forfitan,  ac 
dudus  communis  in  duodenum,  aut  ureteres  in 
veficam  terminantur.  De  Corde.  P.150. 

Inferuntur  in  omnia  inteftina,  in  quae  of- 
culis  fuis  hiant,  mucofae  materiae  crufta  oblinitis;' 
et  ne  ad  inteftina  verfus  relabatur  ehylus,  femel 
acceptus,  donatae  funt  valvulis.  Anat.  Reiiovait. 
P.  612. 

(^)  Exfurgunt  ab  inteftinis,  inter  quorum  tu- 
nicas plurimis  tenuiffimis  radicum*  finibus  verfus 


interiorem  eorum  capacitatem  ^ hiant,  olbulis  fub" 
fpongiofo  quodam  muco  latentibus.  Anatome. 
P.  67. 


0 ^ 


(0)  Sunt 


* DifTertatio  Anatomica  cle  Vaforum  Lymphaticorum 
Adminiftralionc  ; Aucl.  Job.  Zellero.  M,  D.  Tubingse,  1687. 
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Sunt  autem  vafa  (laQea)  tenuiaet  pellucida, 
fimplici  tunica  donata,  per  mefenterium  difperfa, 
numero  infinita,  chylo  vehendo  dicata.  Anatome, 
P.  67. 

Membrana  vafculum  lymphaticum  compo- 
nens,  externo  oculo  examinata,  pellucida  eft  et 
tenuis,  nihilque  peculiare  (quoad  ftrufturam]  ob 
partium  tenuitatem  fenfibus  externis  offert.  Verum 
microfcopio  examinata,  texturam  praebet  infinito- 
rum  globulorum,  majorum  minorumque,  contaftu 
mutuo  inter  fe  cohaerentium;  quorum  nonnulli  duc- 
tulos  aliquot,  fed  irrcgulares,  arearum  in  modum, 
componere  videbantur,  variis  aneftomoftbus  inter 
fe  junclos;  hi  autem  traQus,  an  vafcula  fuerint, 
necne,  pro  certo,  affirmare  non  aufim.  P.  41 -a*. 

(QJ  Nodofa  quoque  funt,  et  externe  apparent 
inaequaliter  tumentia,  imprimis  fi,ligatisillislympha 
fiftatur,  idque  propter  valvulas,  non  tantum  ingref- 
fui  in  axillarem  affixas,  fed  in  omnibus  ramis  difpo- 
fitas,  geminatafque  ubique  et  oblique  invicem  fuper- 
pofitas,  textura  tenerrimas  et  numerofiores  quam  in 

Y . venis, 

* Adenographia  Curiofa  et  Uteri  Faminei  Anatome 
Nova,  Aufiore  Antonio  Nuck,  Med.  Do6t.  Ludg.  Batav. 
1696. 
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vehis,  adeo  ut  {‘upra  bis  mille  in  lymphaticis  aliqui 
demonflrent,  quanim  ufus  eft  impedirc  ne  aqua  ad 
lymphatica  regrediatur.  Anat.  Renov.  P.  622-3. 

(R)  Manifefte  conftabit,  eundcm  ab  hepate, 
non  autem  ipfum  verfas  tendere;  idque  etiam  val- 
vularum  ftruftura,  quae  nurnerofae  in  iis  repcriun- 
tur,  dilucide  evincit;  illae  fiquidcm  liquori  ei 
hepate  effluenti  facile  ccdunt,  regrefturo  autem 
fecluduntur.  P.  268  *. 

* Francifci  Gliflbnii,  in  incb'ta  Cantabrigias  Academia 
Medicine  Profeff.  et  Coll.  Lend.  Soc.  Anatomia  Hcpatis. 
Ad  Calcem  Operis  fnbjiciuntur  nonnulla  de  Lymphae-dbfti- 
■bus  nuper  repertis.  Londini,  1654. 


n.  .SECT. 


S'. 


7 


{ 339  } 


> 


SECT.  V. 

Identity  of  Lacteals  and  L'ymphatics, 


I)  i 

i 

'WTen  Afellius  difcovered  the  abforbents  of 
the  inteflines,  he  called  them  lafteals,  from  the 
fluids  they  contained  ; in  like  manner,  Rudbeck 
and  Bartholin  gave  the  abforbents,  in  other  parts 
of  the  body,  the  name  of  ferous  and  lymphatic 
veflels,  for  the  fame  reafon.  It  was,  however, 
found,  that  the  lafteals  fometimes  carried  lymph, 
and,  therefore,  the  term  lymphatic  was  equally  ap- 
plicable  to  them.  The  appellation  of  lafleal,  how- 
ever, was  retained  for  the  fame  reafon,  that  it  ftil 
continues  in  ufe,  viz.  to  diftinguifli  between  vef- 
fels  which  receive  chyle  from  the  inteflines,  and 
thofe,  in  other  parts  of  the  body,  which  never  con- 
tain that  fluid.  Notwithflanding  that  this  diflinc- 
tion  of  name  remained,  yet  we  find  it  mentioned, 
that  the  laQeals,  occafionally,  contained  the  fame 
fluid  with  the  other  obforbents  of  the  fyflem,  and 

Y 2 therefore, 
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therefore,  were  called  lymphatics.  Mr.  Cruik- 
fhank  obferves,  that  ‘ the  lymph  is  the  fluid,  fup- 
pofed,  by  the  firft  difeoverers  of  the  lymphatics, 
to  be  found  only  in  them,  and  not  in  laQeals ; and 
which  occafioncd  their  forming  thefc  velfels  into 
two  clafles’*.  I confefs,  that  I do  not  find,  in 
the  Anatome  Renovata  of  Bartholin,  any  expref- 
fion,  by  which  he  unequivocally  means,  that  the 
vafa laftea  ever  contained  lymph;  but  he  aflerts, 
that  the  thoracic  du8:  always  contains  lymph,  ex- 
cept when  it  is  diftended  with  chyle.  W The  re- 
ceptacle receives  the  lymph  from  lymphatics,  and 
through  the  fame  thoracic  lacleal  duels,  delivers 
it  to  the  heart.  It  is  always  filled  with  lymph, 
when  no  chyle  is  prefentt.  And  again,  during 
the  time  of  diftribution,  its  chief  office  is  to  carry 
chyle,  but  always  at  other  times  lymph.  In  a 
work,  however,  which  we  have  fince  met  wdth, 
publiflied  by  Bartholin,  he  afferts,  that  he  has  feen 
the  lafteals  turgid,  with  lymph.  (^)  I have  more 
than  once  lately  feen,  in  animals,  opened  two 

hours  after  they  had  taken  food,  the  laQeals  con- 

* . . 

taming 

• • ^ 

“ * P.  95^  ■ ^ ‘ . ... 

f Diemerbroeck  alfo  afTerts  the  fame,  P.  76. 
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taining,  no  chyle,  but  all  of  them  palhng  from  the 
inteftines,  turgid  with  the  cleareft  lymph,  and 
creeping  along  the  glands,  after  the  manner  of 
the  la6leals’. 

t 

Without  having  recourfe  to  any  further  quo 
tations  from  Bartholin,  I find,  in  a work  publifired 
only  a few  years  after  the  Anatome  Renovata, 
as  full  and  clear  an  account  of  the  identity  of  lac- 
teals  and  lymphatics,  as  can  be  exprefled  in  words. 
Speaking  of  the  receptaculum  chyli,  the  author* * 
fays,  (C)  t This  fack  is  formed  by  the  union  of  three 
branches  of  abforbents,  viz : the  hepatic,  mefen- 
teric,  and  iliac.  Having  mentioned  the  ramus 
iliacus,  he  adds ; The  fecond  branch  is  the  me- 
fcnteric,  the  greateft  of  the  lafteal  velfels,  all  which 
are  true  lymphatics^  and  are  only  latleals  during 
the  time  of  dijlribution  ; that  being  pajl^  they  again 
become  turgid  with  lymph.  He  fays,  the  lympha* 
tics  are  found  in  all  parts  of  the  body.  There  is 
no  part  of  the  whole  body,  which  does  not  contain 

Y 3 fuch 

* ' 

* Zellcrus.  The  Editor  of  Van  Horne’s  Opufcula 
thus  fpeak*  of  this  author.  Circa  modum  vafa  lymphatics 
obfervandi  et  demonftrandi  Zelleri  differtatio  meretui 
evojvi. 
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fuch  veffels ; fo  that  they  not  only  pafs  out  from 
the  conglobate,  but  alfo  from  the  conglomerate 
glands,  from  mufcular  parts,  from  all  the  joints, 
' from  the  diaphragm,  the  lungs,  Szc.  but  he  adds, 
they  are  not  every  where  equally  numerous. 
Nuck,  too,  had  long  ago  mentioned,  the  fimila- 
rity  of  ftruQure  between  lafleals  and  lymphatics ; 
fince  therefore  the  ftru6lure  of  the  lafteals  and 
lymphatic  veffels  is  the  fame,  &c.  In  another 
place  he  lays,  (^)  « The  mefentery  has  alfo  its 
lymphatics,  of  the  fame  ftruflure  with  the  lac- 
teals.  I have  fometimes  remarked,  that  the  lac- 
teals  of  the  mefentery  not  only  afforded  a paffage 
to  the  chyle,  but  alfo  to  the  lymph  ; the  diflribu- 
tion  of  chyle  being  finifhed  and  received  into  the 
blood,  the  lafleals  muft  give  entrance  to  the 
lymph ; for,  befidcs  that,  we  have  fometimes  feen 
lymph  in  the  lafleals,  it  is  not  difficult  to  con- 
ceive, that  the  greater  portion  of  the  pancreatic 
juice,  and  alfo  the  lymph,  fecreted  from  the  glands 
of  the  inteffines,  not  finding  any  other  way  than 
tjiefe,  by  which  they  will  therefore  pafs  through 
the  thoracic  duft  into  the  blood.  The  ingenious 
iiditor-of- Van-ffdorne-s  works- alfo- maintains,  that 
*-  V • ^ ^ ■ the 
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the  laQeals  fometimes  carry  lymph.  (E)  More- 
over, the  Ia6leal  veins,  primi  genci'is^  according 
to  Ruyfch,'*'  have  not  fo  many  valves  as  the  lym- 
phatics; and,  indeed,  the  lafteals,  fccundi  generis, 
although  both  fets  are  true  lymphatics,  carry  a* 
mere  lymph,  when  chylification  is  completed.’ 

No  comment  can  furely  be  required  to  thefe 
clear  expreffions.  Why  did  Hunter  and  Monro 
lufFer  thefe  truths  to  pafs  unnoticed  1 It  appears 
then,  from  the  teftimony  of  Bartholin,  Nuck,  and 
others,  that  the  lafleals  and  lymphatics  were  the 
fame  fyftem  of  veffels,  were  fimilar  in  ftruQure, 
and  occafionally  carried  the  fame  fluids. 


(-^)  Lympham  ex  lymphaticis  recipit  recep- 
taculum,  et  per  eofdem  duflus  thoracicos  lafleos 
amandat  ad  cor.  Hoc  lympha  fere  femper  re- 
pletur  quando  chylus  deell.  P.  112.  Chylum 
tempore  diftributionis,  primario  vehere  et  femper 
alias  lympham.  P.  621- 

Semel  atque  iterum  nuper  vidi  in  anima- 
libus,  duas  poll  paftum  horas  apertis,  nimirum 

y 4 venas 


* Dilucid.  Valvular.  Cap.  II.  p.  34. 


/ 
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£ venas  lafteas  nullas  chylo  repletas,  fed  omn6s  ab 
inteftinis  prodeuntes,  lympha  limpidiflima  turgidas, 
eodem  more  glandulas  mefenterii  perreptare,  quo 
laQea  confuevere.  P.  94.  StruQ.  Diaphrag. 

(^)  Saccus  ille  formatur  ex  unione  trium  ra- 
morum,  hepatici,  mefenterici,  ac  iliaci.  Secundus 
ramus  infignior  eft  mefentericus  ex  omnibus  laQeis 
vafis,  quae  omnia  vera  lymphatica  funt,  et  laftea 
diftributionis  tempore  folum  apparent,  ifta  vero 
elapfo,  iterum  lympha  turgcnt.  Nulla  eft  pars 
totius  corporis,  quae  non  talibus  gaudeat ; ita  ut 
non  ex  glandulis  folum  conglobatis  egrediantur, 
fed  etiam  conglomeratis,  ex  mufculosa  parte,  om- 
nibus artubus,  diaphragmate,  pulmonibus,  &c.  P. 
812-13. 

(D)  Mefenterium  etiam  fuos  habet  lymphae- 
du6lus,  eandem  fere  fabricam  ac  vafa  la6lea  com- 
ponentes.  Verum  aliquoties  notavi,  vafa  mefen- 
terii laftea,  non  tantum  chylo,  fed  et  cum  eo 
lymphae  trarifitura  praebere,  imo  perafta  chyli- 
flcatione,  chyloque  jam  in  fanguinem  adve61o, 
humori  lymphatico  tantum  eadem  patere;  namque 
praeterqiiam,  quod  lympham  aliquoties  in  laBeis 
viderimus,^  etiam  conceptu  difficile  non  erit,  fi 

fucci 
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fucci  pancreadci  portionem  majorem,  necnon  in 
inteftinorum  glandulis  lympham  fecretam,  alias 
vias,  praeter  has,  nufpiam  invenire,  per  quas  duQui 
thoracico,  et  ita  fanguini,  accedere  poflet.  P. 
346-7. 

(^)  Venae  infuper  laQeae  primi  generis,  notan tc 
Riiyfchio,  Dilucid.  Valvular.  Cap.  II.  P. 
non  tanta  valvularum  copia,  quanta  vafa  ferofa; 
imo  et  fecundi  ‘generis  lafteae,  quamvis  utiufque 
generis  vafcula  revera  fint  lymphatica,  lympham 
videlicet  meram  alio,  quam  chylificationis  tempore 
tranfportantia.  P.  51.  Note  x. 


i 
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SECT.  VI. 

Functions  of  the  Absorbent  System. 


Having  laid  before  the  reader  what  was  known 
in  the  laft  century,  refpefting  the  ftruflure,  origin, 
See.  of  the  abforbents,  it  remains,  that  we  fliould 
treat  of  their  funflions.  A confiderable  part  of 
this  fubjefl  has  been,  unavoidably,  anticipated,  in 
the  preceding  feflions;  but  it  is  proper  to  bring 
the  whole  in  one  conneQed  point  of  view,  that  it 
may  be  feen,  how  far  our  predeceffors  were  ac- 
quainted with  this  part  of  phyfiology.  The  chyle 
is  the  fluid,  which  the  lafleals  moll  generally  re- 
ceive from  the  inteflines,  although  they  will,  oc- 
cafionally,  contain  a variety  of  other  fubftances. 
The  firll  difeoverers  attributed  to  the  lafleals, 
the  abforption  of-  chyle ^ and,-  therefore,  mud  alfo 
have  allowed,  that  what  was  occalionally  mixed 
with  chyle,  would  alfo  be  taken  in.  Bartholin, 
and  others,  mention,  that  they  take  up  medicines, 
I poifons, 
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poifons,  &:c.  Of  this,  indeed,  there  was  no  doubt; 
but  it  has  been  imagined  by  the  moderns,  that  the 
firft  difcoverers  did  not  know  how  the  lymph, 
Szc.  got  into  the  abforbents  of  the  body.  It  was 
the  opinion  of  Bartholin,  Willis,  Glilfon,  Zellerus, 
See.  that  the  lymphatics  were  not  continued  from 
arteries,  by  continuity  of  canal.  How  then  was 
it  imagined,  that  the  lymph  was  received  into  their 
mouths  ? The  mode  of  abforption,  is  a fubjeQ: 
which  Hill  divides  the  phyfiological  world.  No 
one  doubts,  that  the  abforbents  are  intended  to 
receive  the  various  fubftances  applied  to  their 
mouths ; but  it  is  ftill  a matter  of  difpute,  how  the 
fubftance  gets  into  the  abforbent ; whether  by  the 
activity  of  the  abforbents  thcmfelves,  or  by  their 
aBion  as  capillary  tubes,  or  by  the  prefl'ure  of 
furrounding  parts.  Mr.  Cruiklhank,  himfelf,  is, 
by  no  means,'  decided  on  this  point.  He  is  un- 
determined, whether  to  aceede  to  the  opinion  of 
Aggiunti,  of  Boerhaave,  or  of  John  Hunter. 
We  mud  not  be  fuprifed,  then,  if  the  authors  of 
the  lad  century  had  their  doubts  upon  the  fubjeB. 

As  many  ingenious  men  douridied  about  the 
period,  when  the  difeovery  of  the  lymphatics  was 

much 


I 
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much  talked  of,  their  great  attention  to  medical 
purfuits,  and  to  the  laws  of  the  animal  oeconomy, 
as  their  works  fully  teftify,  mull  have  led  them  to 
the  knowledge  of  the  great  importance  of  the  ab- 
i'orbent  fyflem.  They  obferved  fluids  continually 
pouring  into  different  cavities;  they  knew,  from 
the  experiments  of  Bartholin,  Lower,  and  others, 
that  the  red  veins  did  not  abforb ; they  alfo  knew, 
that  the  red  veins  did  not  throw  out  any  fluid ; 
they  muft,  then,  have  concluded,  that  other  veffels 
exhaled,  and  that  the  lymphatics  abforbed.  Ac- 
cordingly we  find,  in  the  works  of  Gliffon,  Willis, 
and  others,  a full  aecount  of  thefe  important 
funBions  of  the  animal  frame.  Wdllis  gives  the 
following  account  of  the  lymphatics  of  the  lungs. 
(A-)  ‘ Indeed  a confiderable  number  of  veffels  of 
' this  kind  are  required  in  the  lungs;  for  fince  the 
blood  is  here  chiejly  heated^  and  rapidly  circulated, 
the  veins  do  not  eafily  receive  all  the  blood  from 
the  arteries;  moreover,  the  glands  do  not  long 
retain  what  is  into  them ; therefore  there 

was  a neceffity  for  lymphatics,  as  fo  many  rivulets, 
by  which  the  continually  fuperabundant  moiflure 
might  be  carried  off.  If  it  happens,  that  thefe 

veffels 
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veflels  are  obftrufted  or  ruptured,  an  anafarca  pul- 
monum,  or  hydro-thorax  will  arife,  as  alfo  coughs, 
and  phthifrcal  affeQions,  will  be  often  produced*. 
Nuck  alfo  fays,  that  dropfy  may  arife  from  rup- 
ture of  lymphatic;  and  mentions  a cafe,  of  what 
he  fays  is  a hew  difeafe,  viz : a dropfy  of  the  peri- 
tonaeum. 

Paulus,  in  his  commentary  on  Van  Horne’s 
Microcofmus,  mentions  this  opinion  of  Nuckt; 
and  Diemerbroeck  held  it  as  probable,  that  dropfy 
might  arife  from  the  fame  caufe.  We  mull  ob- 
fcrve,  with  refpefl  to  the  lymphatics  of  the  abdo- 
men, that  if  they  be  ruptured  from  any  caufe  (for 
they  are  of  a delicate  flruflure)  then  the  ferous 
lymph  will  be  effufed  into  the  cavity  of  the  abdo- 
men, and  afcites  will  be  at  length,  produced,  by 
its  accumulation;  although  it  alfo  arifes  from  other 

caufes. 

* This  paflage  is  very  remarkable,  becaufe  V illis  fays, 
that  the  lymph  is  taken  up  from  glands : and  Mr.  Cruikfliank, 
p.  175,  from  fome  overfight,  gives  a paflTage  from  this  author, 
immediately  before  the  one  we  have  quoted,  and  another  im- 
mediately after,  but  pafles  over  the  very  pointed  expreflions 
mentioned  above. 

-|-  Vide  Xuek’s  Adenograph,  p.  97-qB-ioo.  Van 
Horne's  Microcof.  p.  57,  note  h. 
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caufes.  Hydatids,  he  thinks,  are  Craufed,  by  the 
efFufion  of  lymph,  forming  veficles.  Lower  doubt- 
ed very  much,  whether  the  rupture  of  lymphatics 
can  produce  dropfy.  He  pall  ligatures  round  the 
vena  cava  of  a dog ; the  wound  was  then  fewed  up. 
The  dog  died  in  a few  hours.  When  dilfefled,  a 
great  quantity  of  ferum  was  found  in  the  abdomen. 
He  alfo  tied  up  the  jugulars  in  another  dog.  All 
the  parts  above  the  ligature  fwelled  greatly,  in  a few 
hours;  and  in  two  days,  the  dog  periflied,  as  if 
fulFocated  by  angina  *.  (C)  During  this  time,  there 
was  not  only  a profufion  of  tears,  but  alfo  a great 
flow  of  faliva  from  the  mouth,  as  if  it  had  been 
brought  on  by  mercury.  After  death,  I feparated 
the  flciii  from  the  tumefied  parts,  and  expeQed  to 
have  found  them  turgid  with  blood;  but  it  w'as 
quite  the  contrary,  for  I could  not  difeover  any 
trace  or  colour  of  blood;  all  themufcles  and  glands 
were  diftended  with  limpid  ferum,  and  appeared,  in 
fome  meafure,  pellucid. 

How  far  thefe  circumftances  tend  to  invefligate 
the  caufe  of  afeites  and  anafarca,  I leave  to  others 

to 


* Vide  Baglivi  Di/Tert.  de  Experim.  Anatom.  Prad. 
P.  lo;. 
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to  determine;  -I  fliall  only  make  this  remark,  fays 
Lower,  that  afcites  does  not  always,  if  ever,  arifc 
from  ruptured  lymphatics : for  I have  dilfefted 
many  flieep,  killed  by  the  dropfy  of  thorax  and. 
abdomen,  in  which  I found  the  lymphatics  more 
turgid  and  full,  than  I ever  remember  to  have  feen; 
fo  that  if  any  one  intends  to  give  a complete  hillory 
of  the  lymphatics,  no  fubjeft  can  anfwer  his  inten- 
tion or  defign  better.  This  idea  of  rupture,  as  the 
caufe  of  dropfy,  is  alfo  mentioned  by  Bartholin, 
and  has  been  fince  adopted  by  Whytt  and  Cullen. 
Willis,  again,  mentions  the  pulmonary  lymphatics, 
and  gives  a plate  of  them,  taken  from  the  lungs  of 
an  ox  The  following  paffage,  concerning  their 
ufe,  is  fo  exaQly  fimilar  to  Dr.  Hunter’s  theory, 
that  I fhall  be  excufed  from  tranfcribing  the  whole 
of  it.  (^)  If  I dare  conjeflure,  concerning  the  ufe 
of  thefe  vcffels,  it  is  very  probable,  that  thofe  cavi- 
ties, intercepting  each  of  the  lobules,  receive  va- 
pors every  where,  copioufly  flowing  from  the 
heated  blood  (particularly  as  they  can  no  where  be 
effufed  or  colleHed  with  greater  convenience),  that 

is 


, * Rudbeck,  Bartholin,  and  Ruyldi,  had  feen  the  I}in- 
phatics  of  the  lungs.  Vide,  Diemerbroeck,  P- S7.  ^ -• 
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is  to  fay,  thefe  vapours  tranjude  from  ths  termina- 
tions of  the  vejfcls^  through  their  very  delicate  coats, 
and  thence  being  propelled  further,  are  condenfed 
into  water,  to  be  carried  olF  from  the  lungs  by 
thefe  vcffels,  fitted  for  that  purpofe;  moreover, 
Icaft  the  lymph,  thus  formed  and  condenfed,  from 
the  vapours  within  thefe  dufls,  Ihould  regurgitate 
into  the  lungs,  they  are  befet  with  numerous  valves*. 

The  plates  give  the  exafl  reticular  appearance 
of  the  pulmonary  abforbents,  as  deferibed  by  Mr. 
Cruikfliank  t.  In  the  w’orks  of  Glifibn,  we  find, 
completely,  the  modern  doBrine  of  tranfudation, 
and  abforption.  This  will  appear,  by  a tranfeript 
from  his  book.  He  firfl;  afferts,  that  the  lympha- 
tics take  up  a fluid,  from  parts  into  which  they  are 
inferted.  He  then  enquires,  whence  this  fluid  is 
derived,  Whence  is  this  fluid  derived,  which 

thofe 

* It  is  rather  curious,  that  Mr.  Cruikfi-iank  quotes  ano- 
ther paffage  from  Willis,  immediately  after  this  clear  account, 
■without  taking  any  notice  of  it. 

f P.  84.  During  a lecture,  which  we  heard  in  London, 
fome  time  ago,  on  this  fubjetd,  a plate  of  the  lymphatics  of 
the  lungs  was  handed  round;  we  were  ftruck  with  its  exaft 
fimilarity  to  that  of  Willis’s,  and  took  the  liberty  of  mention- 
ing it  after  leQure. 
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thofe  veflels  carry  off?  It  is  poRible,  that  the  arte- 
ries may  claim  to  themfelves,  fome  part  of  this 
office.  For  it  cannot  otherwife  happen,  but  that 
the  blood  paffing  through  them,  ffiould  pour  out  a 
copious  halitus  upon  thofe  parts,  into  which  it  is 
fent;  and  the  mare  fo,  becaufe  the  fame  halitus  is, 
for  fome  time,  confined,  by  the  thick  and  denfe 
coat  of  the  artery.  This  halitus,  thus  efi'ufc’d,  is 
retained,  in  confiderable  quantity,  by  fibrous  and 
membranous  parts,  and  is  again  collefted;  and, 
after  the  manner  of  diftillation,  is  condenfed  into  a 
certain  liquid,  which  forms  fome  portion  of  the 
fluid,  carried  off  by  the  lymphatics.  He  thinks, 

the  arteries  alone  do  not  furnifli  this  halitus,  but 

\ 

that  it  is  fupplied  by  other  veffels.  The  whole  of 
the  fluid  carried  off  by  the  lymphatics,  is  not  de- 
rived folely  from  the  halitus  of  the  blood,  nor  from 
the  arteries,  but  alfo  from  other  veffels;  thefe,  he 
fays,  are  nerves.  But  notvsdthftanding  that  the  nerves 
fupplied  a fluid  to  be  abforbed,  yet  he  attributes 
the  greater  quantity  of  tranfudation  to  the  arteries; 
by  far  the  greatefl  part  of  this  lymph  is  condenfed 
from  the  halitus  of  the  blood,  and  carried  off  by  the 
lymphatics,  If  GUffon  had  not  already  exprefsly 

Z ■ affefted, 
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aflerted,' that  a halitus  is  thrown  out,  condenfed, 
and  taken  up  by  the  abforbents,  we  might  colleQ, 
from  thefe  paffages,  that  he  could  not  have  imagi- 
ned, the  lymphatics  to  be  a continuation  of  arte- 
ries; becaufe,  he  fays,  it  takes  a great  deal  of  pains 
to  prove  it,  that  the  nerves  throw  out  a fluid  to  be 
abforbed;  which  he  certainly  could  not  have  faid, 
had  he  maintained,  that  the  lymphatics  were  re- 
turned from  arteries,  by  continuity  of  canal.  The 
abforption  of  folids  was,  alfo,  maintained  by  this 
author.  He  urges,  when  fpeaking  of  the  lymph, 
that  the  abforbents  are  thofe  veflels,  which  return 
into  the  fyftem,  effufed  fluids;  that  this  effufion  is 
not  excrementitious;  for  fo  true  and  oeconomical 
is  nature  in  her  operations,  that  fhe  never  leaves 
her  work  incomplete.  W e muft  conclude,  that  he 
meant  the  folids  were  taken  up,  from  the  following 
expreffions.  The  chyle  is  the  daily  fupport,  by 
which  the  wafte  of  the  blood  is  continually  repaired; 
from  its  deficiency,  the  very  folid  parts  are  broken 
down  into  a fluid,  and  when  neceflity  requires, 
reftores  the  lofs  of  the  blood.  I could  point  out, 
were  it  neceffary,  numerous  other  paffages  in  Glif- 
fony  to  the- fame  piirpofe;  and  if  any  one  will  be 

at 
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at  the  pains  of  reading  Chap.  45  of  the  Anatomia 
Hepatis,  his  trouble  will  be  amply  repaid. 

During  the  latter  period  of  the  feventeenth 
century,  medical  men  were  very  a&ive,  all  over 
Europe,  and  eminently  fo  in  the  learned  Univer-i 
fities  of  Cambridge  and  Oxford.  In  their  writ- 
ings, we  find  the  brightnefs  of  genius  flowing 
through  every  page.  The  works  of  Willis,  May- 
ow,  Gliffon,  Bartholin,  and  innumerable  others,, 
contain  experiments  and  obfervations,  which  will 
juftly  furprife  a modern  reader;  and,  for  my  part, 
I mull  confefs,  that  in  the  theories  of  medicine, 
and  their  application  to  practice,  I have  derived 
confiderable  advantage,  from  the  perufal  of  their 
works  : but,  independent  of  theory,  which  the 
prolific  brain  of  any  may  form,  without  a mi- 
nute, knowledge  of  anatomy,  we  find  in  them  nice 
points  determined,  which  require  laborious  anato- 
micabinveftigation.  In  the  arts  and  fciences,  if 
we  did  not  profit  by  the  accumulated  labours  of 
our  fore-fathers,  our  exertions  would  be  vain,  in 
as  much  as  we  fhould  not  advance  the  progrefs  of 
knowledge-  Dr.  Hunter  fays,  he  has  often  found 
his  obfervations  in  old  booksj  long  after  he  bad 

Z a thought 
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thought  them  peculiar  to  himfelf.  His  excellent 
remarks  were,  the  refult  of  tedious  inveftigation. 
If  he  had  been,  at  firft,  acquainted  with  thefe  ob- 
fervations,  might  they  not  have  been  a clue,- 
by  which  he  might  have  direfted  his  ufeful  la- 
bours ? Much  time  would  be  faved,  of  that  fliort 
period  allotted  to  man ; and  thus  the  various  in- 
veftigations  of  many,  would,  as  it  were,  be  con- 
centrated by  the  labours  of  an  individual,  and  be 
produftive  of  refearches  beneficial  to  fociety*.  It 
is  furprifing,  that  the  ufeful  labours  of  many,  who 
have  gone  before  us,  fhould  have  been  fo  much  ne- 
glefted.  Mr.  Cruiklhank,  through  the  whole  of 
his  work,  takes  no  notice  of  the  clear  account 
Glilfon  gives  of  tranfudation  and  abforptiort.  He 
only  quotes  him  once,  when  mentioning  JolyfFe’s 
right  to  the  difcovery  of  the  lymphatics.  ' As  to 
Giifibn’s  evidence  I mull  obferve,  that  Dr.  JolylFe 

confidered 


•'  Though, we  allow  him  a great  fliare  of  ingenuity,  fa- 
gacily,  and  diligence,  we  find  much  to  reprehend,  and  va- 
rious occafions  to  wifii  his  knowledge  more  matured,  by  pre- 
vious invefiigations  of  the  labours  of  others  in  the  fame  de- 
partments.nrGxihj  .'R<i\\-for.Augufti  Art.  Foot’s  Life  of 
j.-  Hunter. 
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confidered  the  nerves  as  veflels,  and  therefore  ufes 
the  words  quartum  genus  vaforum.  At  the  fame 
time,  he  appears  to  me  to  have  forgot  Afellius’s 
difcovery  of  the  lafteals,  or  he  would  have  faid, 
quintum  geiius,  unlefs  he  imagined  his  velTels  and 
Afellius’s  the  fame ; and  then  Gliffon  would  never 
have  ferioufly  informed  us,  that  Jolyffe  had  dif- 
covered  a new  fet  of  velTels,  Afellius  having  in- 
formed us  of  them  long  before’*.  Gliffon  feems 
to  have  confidered  the  lafteals  and  lymphatics, 
as  the  fame  fyftem  of  velTels ; for  he  fays,  Hi- 
therto, only  four  fets  of  velTels  have  been  difeo- 
vered,  viz.  arteries,  veins,  nerves,  and  lympha- 
tics. He  could  not  have  forgot  the  difcovery  of 
Afellius  j for  he  obferves,  When  I firft  faw  thefe 
velTels,  the  alTertion  of  Afellius,  that  he  had  dif- 
covered  lafteals  going  to  the  liver,  occurred  to 
met. 

Upon  confideration  it  appears,  that  »both 
jolyffe  and  GlilTon  ranked  the  venae  ladeae  with 
red  veins;  and,  therefore,  the  difcovery  of  Jolyffe 

Z 3 would 
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f We  may  conclude,  from  this,  that  Afellius  faw  th« 
lymphatics. 
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would  be  a quartum  genus  vajorum.  We  -wifh, 
that  that  diftinguilhed  anatomift,  Mr.  Cruikfhank, 
had  paid  more  refpeO:  to  Gliffon,  and  had  given 
him  that  place  in  his  publication,  which  his  great 
merit  and  true  theory  certainly  deferved.  No 
wonder  that  Dr.  Hunter  was  mortified,  when  he 

I 

read  the  works  of  Gliffon,  and  was  obliged  to 
confefs,  that  his  theory  was  Gliflbn’s,  revived  and 
confirmed.  He  might,  alfo,  have  feen,  that 
Willis  believed  in  Wnfudation.  I mull  obferve, 
however,  that  Willis,  and  others,  did  not  feem  to 
be  aware,  that  tranfudation  took  place,  only, 
through  organic  pores.  They  have  no  where  po- 
fitively  aflerted,  hou)  this  tranfudation  was  per- 
formed ; and  as  far  as  I know,  this  was  left  to  be 
proved,  by  the  ingenious  author  of  the  Treatife  on 
the  Abforbent  Syftem.  His  excellent  account, 
in  the  firft  part  of  his  publication,  forms  a beau- 
tiful and  confiftent  theory.  Let  us  now  examine, 
what  ideas  were  entertained,  with  refpeft  to  how 
abforption  was  performed.  ^ Afellius  afcribed  the 
abforption  of  chyle,  to  a traflion  in  the  heart ; and 
this  opinion  was  adopted  by  anatomifts : but  when 
the  circulation  was  explained  by  Harvey,  this 
. I doHrine, 
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doftrine,  in  a great  meafure,  fell  to  the  ground ; 
but  even  after  that  noble  difcovery,  fo  ftrong  was 
prejudice,  that  many  adhered  to  the  old  opinion 
of  a valida  traflio  in  the  heart.  I have  mentioned, 
that  Lower  imagined,  from  his  experiments,  that 
the  ladeals  arofe,  obliquely,  from  the  inteftines*. 

From  this  circumftance,  he  thought,  that  the 
a6lion  of  the  inteftines  comprelfed  the  mouths  of 
the  lafleals,  and  prevented  abforption  ; but  as  the 
periftaltic  motion  is  not  incelfant,  he  concluded, 
that  the  chyle  was  received  into  the  lafleals,  when 
the  motion  ceafed.  It  is  evident,  from  this,  he 
afcribed  an  aflivity  to  the  mouths  of  thefe  veifels. 
The  chyle,  having  got  into  the  lafteal,  is  propelled, 
by  the  vermicular  motion  of  the  inteftines  into  the 
receptaculum.  The  afcent  to  the  chyle,  would 
be  very  difficult,  fays  Lower,  were  the  receptacle 
not  placed  between  the  tendons  of  the  diaphragm  ; 
whence  i^  happens,  that  as  it  is  contrafled  during 
refpiration,  its  tendons  being  drawn  clofe  together, 
firmly  comprefs,  and  agitate  this  lafteal  fack,  efpe- 
cially  when  filled  with  chyle,  fo  that  they  propel 

Z 4 the 


This  was  alfo  the  opinion  of  Drake. 


I 


C 3^0  ) 

the  chyle  into  the  fubclavian  veins.  Other  au- 
thors, if  we  are  to  judge  from  the  terms  they  ufe, 
attributed  an  aftivity  to  the  mouths  of  thefe  vef- 
fels ; for  we  meet  with  exfugo,  ahjorbeo^  and  ex- 
haurio. 

An  opinion,  however,  which  prevailed  very 
much,  with  refpeft  to  abforption,  was,  that  the 
contents  of  the  abforbents  were  received  into  them, 
and  propelled  by  the  a8ion  of  furrounding  parts ; 
making  the  abforbents  altogether  paffive  in  their 
funftions.  This  doflrine  is  mentioned  by  a va- 
riety of  authors.  Diemerbroeck  fays,  that  the 
ch)de  and  lymph  are  impelled  into  the  abforbents, 
by  the  prefiure  of  adjacent  parts,  as  mufculaf 
motion.  (0  The  caufe  of  the  entrance  of  the  chyle 
into  the  lafteals,  and  its  motion  through  them,  is 
two-fold,  viz.  the  periftaltic  motion  of  the  in- 
teftines,  and  the  contraflion  of  the  abdominal 
mufcles,  together  with  the  aflion  of  the  refpira- 
tory  organs.  When  fpeaking  of  the  lymphatics, 
he  obferves,  (^)  The  impulfive  caufe  is  the  fame, 
viz.  motion  and  preffure.  The  lymph,  which 
comes  from  the  joints,  is  impelled  by  the  jnotion 
of  Ihe'mufcles  of  thofe  parts,  in  like  manner  as 


we 
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we  fee  the  falival  liquor  flows  copioufly  into  the 
mouth,  by  the  motion  of  the  jaw  ; but  when  we 
are  at  reft,  as  in  fleep,  there  is  little  or  none.  By 
this  prefTure  of  parts,  not  only  the  glands  lying 
in  them,  but  alfo  the  lymphatics,  are  preffed  upon, 
both  by  the  mufcles,  and  the  fuperincumbent  vif- 
cera;  and  thus  the  contained  fluid  is  fqueezed 
out,  and  propelled  forwards.  I think  the  lymph 
moves  flow  and  quick,  at  different  times,  accord- 
ing to  the  greater  or  lefs  motion  of  thofe  parts, 
in  which  the  conglobate  glands  and  lymphatics  are 
fituated,  as  happens  to  the  fublingual  falivary 
du6ls,  which  proceed  from  conglomerate  glands. 

We  have  already  mentioned,  that  Bartholin 
faid,  the  lymph  was  thrown  out  from  the  arteries. 
Diemerbroec  k is  of  the  fame  opinion,  Gliffon 
of  opinion,  that  the  lymph  is  derived  from  the, 
nerves  ; Bartholin  maintains  it  ebmes  from  the  ar- 

t 

teries  : the  former  idea  is  abfurd  ; the  latter  is  the 
moft  probable,  on  account  of  the  quantity  of 
lymph,  which  cannot  be  fecreted,  in  fuch  quan- 
tity, from  any  veffels,  as  from  the  arteries.  Di- 
emerbroeck  feems,  here,  to  have  forgot,  that 
Gliffon,  althongh  he  held  it  piqbable,  that  a fluid 

might 
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might  be  derived  from  the  nerves,  maintained, 
that  by  far  the  greater  part  of  the  lymph  was 
fecreted  from  the  arteries.  Arterial  aflion,  too,' 
is  exprefsly  mentioned  by  fome,  as  a caufe  of  the 
motion  of  the  lymph.  Bartholin,  fpeaking  of 
the  lymphatics  which  accompany  blood-velTels,  ob- 
ferves,  (^)  This  I fufpecl,  to  accelerate  the  motion 
of  the  lymph,  in  like  manner  as  I believe,  the 
blood  in  a vein  to  be  propelled,  by  tlie  pulfation 
of  the  artery  in  the  neighbourhood. 

The  dodrine,  that  the  abforbents  are  per^^ 
fe6lly  paffive  in  their  funflions,  is  fully  explained 
by  Collins,  an  ingenious  anatomift,  who  flourifli- 
ed  about  the  middle  of  the  laft  century.  Now 
- fomewhat  may  be  faid  of  the  manner,  how  this 
milky  liquor  is  tranfmitted  through  the  mefentery, 

• ^ into  the  common  receptacle;  and  this,  I humbly 
conceit,  may  be  accompliflied  by  a double  means. 
The  firft  may  be,  the  gentle  contradion  of  the 
guts  (made  by  carnous  fibres)  in  their  periftaltic 
motion,  wherein  the  chyle,  impregnated  and  dilut- 
ed by  more  fluid,  and  excellent  particles  of  the 
pancreatic  juice,  is  impelled  into  the  origins  or 
roots  oL.the..  milky  veffels,  .wjiofe  pore^  hold  an 

analogy, 
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analogy,  in  fliape  and  fize,  with  the  particles  of 
the  chyle,  and  thereby  give  a reception  to  this 
feled  alimentary  liquor.  The  fecond  way  of  tranf- 
mitting  chyle,  through  the  mefentery  into  the  com- 
mon receptacle,  is  more  powerful,  and  alTiftant 
to  the  former,  and  are  the  mufcles  of  the . belly, 
which  contraft  themfelves  in  expiration,  and  there- 
by comprefs  the  guts,  and  fqueefe  the  purer  parts 
of  the  prepared  aliment  into  the  orifices  of  the' 
lafleal  veffels ; and  the  more  grofs  excrements,  the 
reliques  of  concoflion,  having  magnitudes  and 
figures,  different  from  the  orifices  or  extremities 
of  the  milky  veins,  are  fecluded  their  cavities,  and 
are  protruded  from  one  part  of  the  guts  to  the 
other,  as  differviceable  to  nutrition*. 

As  Collins  thus  allowed  no  aflion  in  the 

lafleal  itfelf,  it  was  neceffary,  that  fome  other 
\ 

power  fhould  propel  the  chyle,  once  received  into 
it.  He  thus  defcribes  it.  The  chyle  being  thus 
generated  in  the  ftomach,  is  thence  tranfmitted 
into  the  inteftines,  and  afterwards  received  into 
the  origins  of  the  lafteal,  by  the  periftaltic  motion 

of 
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of  tlie  guts,  and  the  contraQion  of  the  abdominal 
mufcles,  fqueefing  the  chyle  into  the  milky  veffcls, 
which  import  it  through  the  mefentery,  into  the 
common  receptacle  (being  lodged  between  the 
procelfes  of  the  diaphragm)  comprelfed,  when  the 
medriff'  is  moved,  and  brought  towards  a plain ; 
whereupon  the  milky  humour  is  impelled  farther 
and  farther  upwards,  through  the  thoracic  du6;s,  till 
it  landeth  in  the  fubclavian  vein.  This  afcent  of 
the  chyle  is  much  alTifted  by  the  mechanifm  of 
the  du8;s,  as  furniflied  with  valves,  which  give, 
way  to  the  afcent  of  the  chyle  upward,  toward 
the  fubclavian  vein,  and  give  a check  to  its  re- 
trograde motion  toward  the  common  receptacle*. 
It  is  worthy  of  remark,  that  this  author,  through 
the  whole  of  his  work,  never  makes  ufe  of  the 
word  abforption,  which  implies  a£lion  in  the 
veffels  themfelves ; but  when  he  wifhes  to  exprefs 
this  fun8.ion,  fays,  the  fluid  is  impelled,  received, 
tranfmitted,  &:c.  into  the  origin  of  the  lymphatic 
or  laOeal.  This  anatomift  has  given  the  fame 
theory  of  the  motion  gf  the  lymph.  The  thinner 
ferous  excrements,  are  tranfmitted  into  the  origin 

of 
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of  the  lymphSE-dufts,  appertaining  to  the  mufcu- 
lar  parts,  by  whofe  local  and'  voluntary  motion, 
the  natural  progrefs  of  the  lympha  is  much  quick- 
ened. Again;  the  lympha  of  the  adjoining  lym- 
phte-dufls  is  promoted  by  mufcular  motion,  from 
the  circumference  to  the  center  to  the  common 
recaptacle*. 

The  doftrine  of  Collins,  then,  implied  no 
mufcularity  in  the  abforbents,  and  pointed  out, 
that  they  were  paffive  in  their  office,  their  con- 
tents being  propelled  by  the  aflion  of  furround- 
ing parts.  The  opinion,  that  the  chyle  was  received 
into  the  lafteals  by  mufcular  motion,  found  its 
advocates  in  Drake  and  Verheyen.  The  chyme, 
fays  the  former,  which,  as  foon  as  it  is  reduced 
to  a confiftence,  loofe  enough  to  be  obedient  to 
the  preffure  and  periftaltic  motion  of  the  intef- 
tines,  is  gradually  worked  out,  through  the  py- 
lorus, into  the  duodenum,  along  the  fides  of  which, 
and  the  .reft  of  the  inteftina  tenuia,  the  vafa  la6lea 
arc  planted,  into  whofe  extreme  minute  orifices, 
the  thinner  and  more  fluid  part  of  this  mafs  is 
preffed,  by  the  natural  contraflion  of  the  gutst. 
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A doflrine,  precifely  fimilar  to  this,  has  been  a- 
dopted,  of  late,  by  fome  very  ingenious  men. 
Experiments  a'nd'  arguments  have  been  brought, 
to  refute  the  opinion  of  Cruikfhank,  and  others, 
who  afcribe  mufcularity  to  the  abforbents.  A 
very  ingenious  and  eminent  le8.urer  in  London 
adheres  to  this  opinion,  denies  altogether  any 
neceffity  for  mufcularity  in  the  abforbents,  and 
maintains,  that  their  contents  are  tranfmitted  into 
them,  and  propelled  by  the  motion  of  furround- 
ing parts,  as  mufcular  and  arterial  aftion.  I mull 
confefs,  it  is  difficult  to  account  for  the  rapid 
abforption  of  fluids,  in  many  cafes,  without  al- 
lowing fome  mufcularity  in  thefe  velfels;  at  the 
fame  time,  the  irritability  and  mufcular  power 
' attributed  to  them  by  many,  is  much  too  great, 

s 

and  let  me  add,  incompatible  with  the  fafety  of 
life*.  We  cannot  admit  of  the  great  irritability 
attributed  by  Mr.  Cruikfhank  to  the  abforbents, 
although  we  think  they  poffefs  fome  portion  of 

mufcular 

* Mr.  J,  Hunter  fays,  they  devour  parts,  as  caterpillars 
do  leaves.  A very  late  writer  talks  of  their  /lulling  and 

carrying  away  the  materials,  that  are  worn  out,  and  unfit  for 
the  fupport  of  the  machine. 
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mufcular  power.  If  I am  not  miftaken,  and  if 
we  are  to  judge  from  his  expreffions,  he  gives 
them  an  irritability,  greater  than  that  of  the  heart. 
It  has  been  imagined,  that  the  vcffels  continue 
to  abforb  after  death.  This  has  been  brought  for- 
ward as  one  of  the  moft  powerful  arguments,  in  ' 
proof  of  their  irritability.  The  mufcular  flefh  of 

I 

the  turtle,  fays  Mr.  Cruiklhank,  continues  to 
contrafl  and  relax,  from  the  ftimulu.s  of  air  only, 
many  hours  after  the  animal’s  head  is  cut  off.  The 
abforbents  appear  to  me,  to  have  a fimilar  power 
of  aftion,  and  to  be  capable  of  abforbing,  for  fome 
time  after  the  animal  is  dead.  Malpighi  had 
before  faid,  that  one  would  be  tempted  to 
believe,,  that  they  abforbed  after  death,  and  I 
was  determined  to  make  the  experiment.  I tied 
up  the  trunks  of  the  arteries  and  veins,  belonging 
to  a portion  of  the  great  inteftine  in  an  afs,  which 
had  been  dead  a few  minutes  (the  intellines  were 
Jiill  in  the  cavity  of  the  abdomen  and  the  parts  not 
cold).  I knew,  that  the  trunks  of  the  abforbents 
muft  be  inclofed  in  the  ligature,  though  not  one  of 
them  was  then  vifible.  Two  hours  after,  I re- 
turned, and  found  a number  of  abforbents,  turgid 
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with  a tranfparent  fluid.  I opened  one  of  the  larg- 
eit  with  a lancet;  the  fluid  iflued  in  a ftream,  which 
it  could  not  have  done,  unlefs  the  veflels  had 
continued  to  abforb  and  to  propel  their  fluids, 
with  great  force,  after  the  death  of  the  fyftem 
This  circumftance  was  before  taken  notice  of  by 
anatomitts;  but  it  was  accounted  for  in  a quite 
different  manner^  anjd  upon  principles  more  agree- 
able to  truth*  The  ingenious  Verheyen  has  the 
following  obfervations.  The  motion  of  the 
lymph  does  not  ceale  with  life,  like  that  of  the 
blood,  but  continues  a confiderable  time  after 
death,  which  is  proved,  by  ligatures  being  paft 
round  the  lymphatic  veflels.  This  feems  to  arife 
from  the  following circumftances : iff.  Becaufethe 
lymph  is  very  fluid  and  fmooth,  and  therefore  flows 
calily.  2d.  Becaufe  the  veflels  themfelves  are  lined 
with  a coat,  extremely  polilhed,  which  fuffer  com- 
preffion  from  thecollapfed  parts,  and  therefore  the 
lymph  is  propelled  forward,  according  to  the  natu- 
ral motion.  The  proof,  too,  given,  of  their  muf- 
cularity,  is  very  fallacious;  becaufe  motion  was 

perceived 
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perceived  when  oil  of  vitriol  was  applied,  it  has 
been  concluded  by  Haller  and  Cruikfliank,  that 
they  are  extremely  irritable.  Every  one  knows, 
that  the  caullicity  produces  a chemical  change  ; it 
corrugates  the  lafleal,  hence  the  fluid  is  propelled*. 
I have  applied  fulphuric  acid  to  the  inteftines  of 
mice,  after  death,  and  found,  that  not  only  moti- 
on took  place,  but  that  a hardnefs  was  induced. 
This  is  more  evident  in  frogs;  their  inteftines  are 
beautifully  tranfparent,  white,  and  foft;  by  apply- 
ing fulphuric  acid,  they  become  opake  and  firm, 
very  fimilar  to  the  tunica  albuginea  of  the  eye.  We 
have  feparated  the  coats  of  the  ftomach  of  a frog, 
in  this  way;  for  the  acid  corrugates  the  external 
coal,  and  the  internal  eafily  feparates : it  corru- 
gates, equally,  the  fldn  t,  the  lungs,  the  inteftines, 
&c.  Hence,  w^e  conclude,  that  it  is  not  an  une- 

4 

quivocal  proof  of  the  mufcularity  of  parts;  a me- 
chanical ftimulus  would  be  a better  tell  X- 

A a From 

An  experiment,  fimilar  to  this,  was  made  by  an  ana- 
tomift  ot  London,  with  the  ladcals, 

t The  ikiu  of  a frog  is  perfectly  membranous. 
t Hanc arteriarum  aaionem  fatis  demonftrant ipfius  arte- 
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From  what  has  fbeen  faidj  I think,  no  one 
can  doubt,  but  that  the  great  importance  of  the 
abforbent  fyftem  was  feen  and  admired  by  the  me- 
dkal  world,  during  the  lafl  century.  The  many 
eminent  men,  who  then  flourilhed,  have  cxprefTed 
their  ideas,  on  the  fubjeft,  in  fuch  clear  and  deci- 
ded language,  they  have  proved  their  opinions  by 
experiments  and  arguments  fo  complete,  as  cannot 
fail  to  bring  convidlion  home  to  the  moft  fceptical 
mind.  Their  attention  to  the  fubjefl  is, evident, 
through  all  their  works;  and  their  accuracy  is 
confirmed  by  modern  labour  and  invefligation. 
The  candid  enquirer  after  truth,  is  furprifed,  how 
expreffions,  fo  clear,  could  be  miftaken;  and  the 
benevolent  philofopher  hopes,  that  overfight,  not 
wilful  mifreprefentation,  has  caufed  this  want  of 
candour.  Highly  as  we  refpefi;  the  great  abilities 
of  Dr.  Hunter,  indebted  as  all  are  to  him  for  his 

I 

extenfive  and  ufeful  purfuits,  yet  furely  it  is  worfe 
than  prejudice,^  to  adhere  blindly  to  the  dixit 
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rize  fabnca,  manifefte  mufculofa  tunica  inftruft®  et  multa 

hubqflfc  \3xperinienfa  in  vivis  animalibus  iiihlluta;  'ubi  arterio', 
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of  fuperior  merit.  How  long,  and  how  much, 
has  not  fcience,  and  medicine  in  particular,  fiif- 
fered,  from  fuch  unphilofOphical  bigotry. 

^ Nullius  addiElus  juYare  in  verba  magijlri'; 

is  a maxim,  which,  if  not  licentioufly  adopted, 
leads  to  calm  enquiry,  and  would,  in  a great  mea- 
fure,  have  fhortened  the  dark  and  tedious  period 
of  Galenic  attachment.  Toacquiefce,  implicitly, 
in  the  opinions  of  a man,  becaufe  he  has  gained 

I 

applaufe  and  reputation,  is  to  fhut  the  door  againft 
inveftigation  and  enquiry;  and  the  doflrines  of 
a teacher  are  only  to  be  held  in  veneration,  as 
they  are  found  to  be  confonant  with  reafon  and 
truth.  If'  is  not  the  authority,  but  the  truth, 
which  carries  refpeftability  along  with  it;  and 
authority,  if  not  guided  by  judgment,  eventually 
obftruHs,  inftead  of  promoting  the  great  end  of 
fcience;  and  the  man,  who  propofes  a doflrine, 
tacitly  confeffes,  that  every  one  who  reads  it,  has 

V 

a right  to  form  their  own  judgment.  ‘ Non  enim 
tarn  aucloritatis  in  difputando,  quam  rationis  mo- 
menta quaerenda  funt.  Quinctiam  obefl;  plerum- 
que  iis,  qui  difcere  volunt,  au6loritas  eorum,  qui 
fe  docere  profitentur : definunt  enim  fuum  ju- 
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dicium  adhibere;  id  habent  ratum,  quod  ab  eo 

quern  probant,  judicatum  vident.’* *  Such  was  the 
philofophical  creed  of  Cicero,  and  fuch  ought  to 
be  the  opinion  of  every  enlightened  mind. 

Sydenham,  by  adhering  to  no  feB,  but  by 
carefully  attending  to  the  operations  of  nature, 
has  acquired  that  reputation  in  the  literary  world, 
which  will  be  always  attached  to  his  name;  and 
had  the  great  Hippocrates  confined  himfelf  to  the 
doflrines  of  Pythagoras,  thofe  noble  aphorifms, 
which  have  immortalized  his  name,  would  never 
have  adorned  and  improved  the  fcience  of  me- 
dicine. 

' if  the  claims  of  Dr.  Hunter  be  founded'  in 
jullice,  the  opinions  we  have  advanced,  will  con- 

...  ' 5 . . . . 

tribute  to  eftablifli  that  right;  for  if  the  pafl'ages 
we  have  felcfted  (hall  induce  medical  men  to  ex- 
amine the  works  themfclves,  they  will  then  fee, 
whether  the  conclufions  we  have  drawn  be  incon- 

. r 

fillent  with  the  premifes;  for  it  is  a maxim,  un- 
erring in  its  application,  that  a calm  and  difpaf- 
fionate  invefligation'  always  promotes  the  knowledge 

of 
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of  truth.  Quotations  are  but  feeble  proofs,  when 
compared  to  reading  the  works  themfelves,  where 
detached  paffages  are  conneQed  by  clofe  reafoning, 
and  accompanied  by  an  accurate  detail  of  fa6ls. 

The  numerous  quotations  which  appear  in 
this  mifcellaneous  work  were  unavoidable,  from 
the  nature  of  the  fubjeft.  Merely  to  have  made 
affertions,  without  adducing  proofs,  would  have 
been  little  regarded;  and  had  I given  a tranflation 
of  the  paffages,  without  the  original,  it  might  have 
been  urged  againft  me,  as  my  own  interpretation. 
As  it  is,  I fear,  fome  will  regard  it  as  dry  reading, 
to  wade  through  a mafs  of  quotations.  Such,  I 
may  fafely  affirm,  are  equally  as  carelefs  upon 
whom  the  fate  of  fcience  devolves,  as  from  whom 
the  merit  of  a difcovery  is  injurioufly  wrefted. 


(A)  Profefto  vafa  hujus  generis  quam  plurima 
in  pulmonibus  requiruntur ; quippe  cum  fanguis 
hie  maxime  efflagret,  et  rapide  circuletur,  venae 
baud  facile  totum  cruorem  ab  arteriis  excipiunt ; 
porro  glandulae  quod  in  iis  depofitum  eft  non  diu 
continentj  quare  lymphae^duBus,  quah  alveis  per- 
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mukis,  opus  erat,  quibus  humor  continuo  fupcr* * 
abundans  amandari  poffit.  Si  quando  bos  obflrui 
aut  difrumpi  contingat,  pulmonum  aut.  peBoris 
hydrops,  quinimo  tuffis  et  affeBus  phthifici,  fac- 
peniimero  oriiintur.  P.  iq.* 

Notandum,de  vafis  lymphaticisin  inferiorc 
ventre  latentibus,  quod  fi  aliqua  de  caufa  rum- 
pantur  (funt  enim  valde  tenellaj  tunc  ferofam 
lympham  in  abdominis  capacitatem  efFundi,  ab 
ejufque  accumulatione,  tandem  afcitem  generari ; 
quamvis  aliis  de  caufis  fieri  poffit.  P,  95. 

(c)  Toto  hoc  tempore, , non  folum  lacrymae 
copiofius  fluebant,  fed  et  plurima  faliva  ex  ore, 
non  aliter  quam  fi  ab  affumpto  mercurio  fluxus 
die  concitatus  fuiffiet.  Pod  obitum,  cutem  ejus 
a partibus  tumefaBis  feparavi,  atque  expe6lavi  ut 
partes  tiimefaBae  fanguine  extravafato  turgerent; 
fed  aliter  omnino  evenit,  quippe  nullum  veftigium 
aut  colorem  fere  faqguinis  obfervare  potui  : fed 
raufculi  pmnes  et  glandulse  fero  limpido  maxime 
dillent^  et  admodum  pellucidae  apparebajqt.  .Quan- 
mrxjxi  Ef'U.  m . iu'  -x/fq  n . 

tr  r : : i . ;• 

* Pharmaceutice  Rationalis  five  Diatriba  de  Medica- 

mentoruin  Operationibus  in  Humano  Corpbre.  Pars  Secunda. 
A'ucl.  Th'b.  Willis,  M.  D.  in  Univ.  Oxon.  Prof.  Sedleiano. 
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turn  hccc  ad  afcids  et  anafarcse  caufas  inveftigandas 
conducant,  aliis  judicandum  relinquo  ■ hoc  ibium 
advertere'  oportet,  afcitem  non  ex  ruptis'lyrnpha- 
ticis  femper,  fi  omnino  nnquam  evenire ; ^uippe 
plurimas  oves,  hydrope  peEloris  atque  abdominis 
deFun6las,  difTecui,  in  quibus  vafa  lymphatica  ita 
turgida  et  replcta  ubique  inveni,  ut  nufquaiii 
magis;  adeo  ut  fi  quis  venarum  lymphaticarum 
hiftoriam  plene  abfolvere  in  animo  habeat,  nulla 
corprora  ad  votum  ejus  et  propofitum  magis  cef- 
ferint.  P.  82-3. 

Girca  horum  ufus  ut  conje6lari  aufim, 
verifimile  eft  cavitates  iftas,  quofque  lobulos  in- 
tercipientes^  vapores  a fanguine  accenfo  quaqua- 
verfus  copiofe  emanantes,  (cum  nullabi  melius 
detrudi  aut  feponi  poffint)  excipere,  qui  fc.  e 
varorum  finibus  in  cavitates  hafce,  per  tenuiffimos 
ipforum  parietes,  tranfudant,  indeque  mox  ulterius 
propulfi,  in  aquam,  per  haec  vafa  appropriata  te 
pulmone  deportandam,  eondenfantur ; infuper  ne 
lyraphae  intra  du6lus  iftos,  a vaporibus  facias  ac 
ita  condenfatae,  in  pulmones  (magnam  ipfis  noxam 
illaturac)  regurgitent,  denfiflimi  valvularum  obiges 
impcdiunt.  P.  32. 
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■ ^E)  - Quid  liumorem  ilium  apportet,  qucm  vafa 

ifthsec  auferunt?  ’ PolFunt  quidem  arterize  indi- 
re6;e  et  veluti  per  accidcns,  atque  aliquateiius  mu- 
neris  hujus  partem  aliquam  fibi  vindicare.  Fieri 
enim  nequit,  quin  fanguis  per  illas  exiliens  (ut- 
pote  calore  infigni  effervefcens)  copiofos  halitus 
diffundat  in  partes  illas,  in  quas  immittitur  ; eoque 
magis,  quod  iidem  halitus  jam  antea  a tralTa  den- 
faque  arterize  tunica  aliquandiu'  reprcffi  fuerint. 
Flalitus'ifti,  fic  difperfi,  a partibus  fibrolis  ac  mem- 
branofis,  magnam  partem  retinentur  et  recolli- 
guntur  denuo,  atque  ad  dillillationis  modum,  in 
liquorem  quendam  condenfantur,  qui  humoris  a 
lymphcE-dudlibus  avefti  partem  aliquam  conftrtuit. 
Materiam  omnem  per  lymphae-duftus  delatam,  non 
folum  a fangumis  halitibus  proficifci ; neque  ab 
arteriis  duntaxat,  fed  et  ab  aliis  quoque  va{is'’fup- 
peditari.  P.  402-3.  Partem  hujus  lymphae-longe 
maximam  a fanguinis  halitibus,  roris  inftar  :Goac- 
tis,  et  per  lymphae-duClus  refluis,  conftitui.  P-  .448. 

(^)  Chylns  eft  villus  quotidia-nus,  quo  fangui- 
nis difpehdia  reparantur  denuo,!  > in  - illius  autem 
defcftu,  dpfe  folidze'  pa^rtes*  refolvuntUToet-iin  li- 
quorem abeunt  dtque  ubi^^neceffitas  ingruit,  fan- 
guinis  jafcluram  reficiunt.,  -F.  410^^  supKa 
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(G)  Ha6lcnus  quid'em  quatuor  duntaxat  va- 

forujn  conimuHiLim  genera  innotncruni;^  ^rterise 
fcil.  venasj  nervi,  et  lymphae-duftus,  JP.  403*,  Cum 
primura  vafa  haec  confpicatus  efiem,  fuhUtranimum 
Afellii  aflertio,  qua  ait,  exploratum  venas 

la£leas  in  hepar  diflribui.  P.  268. 

(H)  Probabile  eft,  tunc  temporis  chylum-  in 
venas  iftas  aiTumi,  quando  pars  aliq.ua  int^ftina  a 
motu  et  corrugatione  conquiefeit,  et  prpinde^ori- 
ficia  laftearum  laxiora  et  patentiora  fiunt,  P,  150. 
Et  quandoquidem  chylus  per  vafa  thoracica,  pras- 
fertim  in  eretlo  corporis  fttu,  ut  in  homine,  diffi- 
cilius  afeendit,  et  proinde  ob  motus  tarditatem  ad 
coagulandum  proclivior  eft;  ideo  inter  tpi^dines 
diaphragmatis,  ubi  fpinae  alligantqr,  rnagnum  hoc 
receptaeulum  conftituitur;  quo  fit  ut  quqties  dia- 
phragma  in  omni  infpiratione  contrahitur,  tendines 
ifti  valde  attrafli,  facculum  hunc  lafleum  modo 
chylo  turgidus  fuerit,  plurimuin  comprimaiit  et 
exagitent;  adeoque  chylnni  in  illo  contentum, 
per  du6lus  chyliferos,  in  V(?nam  fubclaviam  pro- 
pellant, et  continuo  vebiigali  maftam  fanguinis,  con- 
tinuo  pereuntqm  inftaurent.  P.,  152-3* 

Caufa  quod  chylus  la6:ea  vafa  ingreditur, 
per  eaque  mQve^-turj  duplex  eft;  una^cbilior,  fcili- 
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cet  undofa  contradio  quse  a fibris  iprorum  intefli- 
norum  peragitur,  quam  valde  confpicuum  exhibent 
cuniculi  et  feles  vivi  fefti.  Altera  fortior  mufcu- 
lorum  abdominis  una  cum  refpiratione  furfum  de- 
orfumque  motorum  impulfio.  P.  69. 

Caufa  enim  impellens  eadcm  eft,  fcilicet, 
motus  et  preflio.  Quae  ex  artubus  progreditur,  per 
motum  mufculorum  iftarum  partium  promovetur, 
eodem  modo  ficut  videmus  per  motum  maxillae 
ctiam  falivalem  liquorem  copiofum  in  os  effluere, 
per  quietem  vero  et  in  fomno,  paucum  vel  nullum. 
Hac  enim  partium  preftione,  fimul  etiam  in  iis  la- 
tentes  glandulae,  ut  et  vafa  lymphatica,  cum  a 
mufculis,  turn  a depreffis  incumbentibus  vifceribus 
premuntur,  ex  iifque  contentus  liquor  exprimitur 
ct  propellitur.  Ego  exiftimo  lympham  modo  ci- 
tius,  modo  tardius  mover!,  pro  majore  minoreve 
motu  ac  preftione  illarum  partium,  in  qi^ibus  fub- 
fiftunt  glandulae  conglobatae  et  vafa  lymphatica, 
ficut  illud  ipfum  contingit  in  vafis  falivalibus  fub- 
lingualibus,  quae  ex  glandulis  conglomeratis  pro- 
cedunt.  P.  94-5. 

(^)  Glilfonius  e nervis,  Bartholinus  ex  arteriis, 
earn  (lympham^  prodire  exiftimat.  Prius  abfur- 
dum  eft.  Pofteriusj  propter  lymphae  copiam  (quae 

S a nul- 


( ‘379  ) 

I 

a nullis  vafis  copiofior  fecerni  poteft,  quam  cx 
arteriis)  maxime  verofimile  videtur.  p.  g^, 

Ouod  motum  lymphse  accelerare  pofTe 
fufpicor,  non  fecus  ac  fanguinem  in  vena  per  ar- 
teriae  illi  junBae  pulfus  propelli  credidi.  Dia- 
phragm. StruB.  P.  101. 

(^)  Tranfitus  lymphas  non,  uti  fanguinis,  cum 

r 

vita  ceflat;  fed  etiam  notabili  poll  mortem  tem- 
pore perfeverat,  quod  probatur,  per  ligaturum  va- 

y 

fis  lymphaticis  injeBam.  Rationem  puto,  turn 
quod  lympha  tenuis  fit  et  multum  fluida,  adeo- 
que  ad  motum  valde  apta;  turn  quod  ipfa  vafa 
conflent  tunica  admodum  tcnui,  quae  proinde  cef- 
fante  poll  mortem  calore  naturali,  a partibus  col- 
lapfis  facile  comprimitur,  et  quidem  magis  in  par- 
tibus, quae  pofita  ligatura  exteriora  refpiciunt;  fic 
ut  lympha  alioquin  in  viis  hasfura,  promoveatur 
continuo  verfus  interiora,  conformiter  ad  propul- 
fionem  naturalem.  P.  197-8. 
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APPENDIX,  No.  I. 

Letter  from  Dr.  Beddoes,  concerning  an 
Experiment  made  by  Mayow. 


In  Se£l.  VI.  P.  loO)  is  related  a curious  expe- 
riment, on  transfufion,  mentioned  by  Mayow. 
Having  read  the  works  of  this  author,  without 
detefting  the  experiment,  and  having  afterwards 
feen  it  quoted  by  Dr.  Beddoes,  we  wrote  to  him 
on  the  fubjecl,  and  the  following  is  the  anfwer  we 
received. 

Dear  Sir,  Clifton^  Dec.  5,  1797. 

I am  much  obliged,  by  your  polite  letter. 
I was,  at  the  fame  time,  a good  cleal  alarmed  at 
your  faying,  that  you  could  not  find  the  remark- 
able experiments  on  transfufion.  I have  looked 
over  the  chapter,  to  which  I refer,  but  without 
fuccefs.  I fliould  have  felt  fure  that  I had  fiiewn 
the  paffage  to  fevcral  individuals;  but  at  the 
di fiance  of  eight  years,  I will  not  trufl  my  me- 
mory; and  I have  no  means  of  afeertaining  the 

truth. 
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truth.  Jf  I have  any  papers,  by  help  of  %vhich  I 
could  clear  up  the  miftake,  they  are  not  now  at 
my  difpofal,  having  been  packed  up,  when  I 
quitted  Oxford,  and  left  at  one  hundred  miles 
dillance  from  Clifton. 

I have  been  long  fenfible,  that  my  abdrafl 
of  Mayow  was  drawn  up  with  more  ardour  than 
judgment.  I flrould  have  referred,  for  example, 
to  his  trafts,  page  by  page.  But  I had  no  con- 
ception, that  I could  attribute  to  him  an  experi- 
ment, which  he  never  made,  and  one  fo  remarkable 
in  its  plan  and  rcfult.  Perhaps  your  refearches 
may  enable  you  to  explain  the  myllery.  If  there 
be  not  in  Mayow  any  pafiage,  which  I could 
have  midranflated,  have  you  met  with  no  author, 
whom  I might  have  had  upon  the  table,  and  in 
the  moment  of  diftraftion,  have  quoted  in  his 
dead  ? Have  you  Dr.  Schereris’  Analyfis  ? It  is. 
in  German;  I know  not  the  title,  but  it  is,  I dare 
fay,  very  accurate.  I Ihould  be-  glad,  if  I did 
commit  fo  enormous  a blunder,  to  give  you  and 
the  Public  all  the  fatisfaftion  in  my  power,  by 
accounting  for  it;  but,  at  prefent,  I am  utterly 
unable.  If  you  choofe  to  infert  the  whole,  or 
any  part  of  the  above  in  your  publication,  it  is 
much  at  your  fervice.  Should  any  thing  more 
fatisfaaory  occur,  I will  trouble  you  with  a few 
lines.  I am  glad  you  have  fu receded  with  the 
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foffil  alkali,  in  irritation  of  the  bladder  it  has 
pretty  faithfully  ferved  me  in  fuch  cafes. 


I am, 


Dear  Sir, 


Your’s,  &c. 

Thomas  Beddoes. 


To  Dr.  Yeats, 


* This  was  a cafe  of  very  long  Handing,  and  had  re- 
filled every  remedy  which  had  been  ufed.  So  great  w^as 
the  pain,  &c.  that  it  was  imagined  a Hone  was  prefent,  and 
the  dreadful  operation  of  lithotomy  was  thought  of.  When 
I firll  faw  her,  I faid  it  was  nothing  more  than  a difeafe  of 
the  mucous,  membrane  of  the  bladder,  conftituting  the  dy- 
furia  mucofa  of  Cullen,  and  the  catarrhus  veficas  of  Lieutaud, 
Hoffman  relates  a fimilar  cafe  (Confultationes  Med.  Vol.  II. 
p.  560)  which  he  calls  rarus  veficae  affe6tus.  The  foda  pills: 
gave  complete  relief.  I attended  the  cafe  with  my  ingenious 
friends,  Meffrs.  Chapman,  Surgeons,  Ampthlll.  It  is  but 
jufiice  to  obferve,  that  thefe  gentlemen  are  ever  confpicuous, 
for  an  affiduous  attention  to  their  patients;  and  I have  fre- 
quently derived  confiderable  pleafiire  from  their  acute  ob- 
fervations. 
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APPENDIX,  No.  II. 
Letter  fro7n  the  Author  to  Dr.  Beddoes. 


Dear  Sir,  Bedford^  Dec.  ii,  1797.  . 

Your  very  polite  letter  of  the  5th,  I have 
had  the  pleafure  to  receive.  I have  not  been  able 
to  detefl,  in  Mayow,  the  experiment  on  transfu- 
lion  you  mention;  and  I am  at  a lofs  to  know,*  in 
what  author  you  found  it.  The  paifage  I allude 
to,  is  mentioned  by  you  (in  a notej  in  your  Ob- 
fervations  on  Calculus,  Sea  Scurvy,  &:c.  p.  104, 
and  it  is  alfo  quoted  from  you,  by  Dr.  Thornton, 
in  Med.  Extrafts,  Vol.  I.  p.  126.  1 find  one 

paffage  in  Mayow,  refpefting  transfufion ; but  it 
is  of  another  kind;  it  is  as  follows  : ‘ Eninivero 
li  opii  diffolutio,  aut  aqua  frigida,  per  venani 
jugularem  injiciantur,  cordis  motus  ftatim  crebrior 
erit,  uti  fape  expertus  fum.’  P.  303.  The  edition 
I have,  is  the  colleftion  of  his  traSls,  publiflied 
by  himfelf  at  Oxford,  1674.  If  he  was  anxious 
■ enough  to  perform  repeated  experiments  of  this 
kind,  it  feems  very  probable,  that  his  indefatigable 
zeal  would  have  prompted  him  to  transfufe  blood, 

from 
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from  one  animal  into  another;  particularly  as 
Lower  had  juft  difcovered  the  method,  and  which 
was  much  noifed  abroad  : and  indeed  in  the  year 
1666,  two  years  before  Mayow  gave  to  the  world 
any  of  his  works,  the  experiments  of  Lower,  on 
transfufion,  were  publiftied  in  the  Phil.  Tranf. 
(dc  Corde,  P.  129.)  So  remarkable  and  curious 
a difcovery,  we  fliould  imagine,  would  have  ar- 
refted  the  attention  of  Mayow ; and  if  he  does 
not  mention  it,  it  muft  appear  rather  extraordinary, 
particularly  as  it  feems  fo  much  connefled  with 
his  fubje0;.  I cannot  find,  in  any  author  that  I 
have  confulted,  an  obfervation,  like  the  one  in 
the  quotation  alluded  to.  I therefore  diftruft  my 
own  accuracy,  and  the  paftage  may  ftill  be  in 
Mayow,  although  it  has  hitherto  efcapcd  my  ex- 
amination. I have  read,  with  fome  attention, 
almoft  the  whole  of  Mayow’s  trafts,  except  the 
laft,  de  Rachitide  : it  is  not  likely  that  the  palfage 
fhould  be  there. 

Dr.  Scherer’s  Analyfis  is  in  my  polTeftion ; it  is 
a M.  S.  tranflation  from  the  German  original,  w^hich 
I was  favored  with  by  Dr.Thornton.  It  is  accurate; 
but  does  not  give  a fufficiently  full  account  of 
the  beautiful  fyftem  publiftied  by  Mayow.  In 
the  work  of  mine,  about  to  make  its  appearance, 
I trace  the  hiftory  of  air,  as  far  back  as  the  time 
of  Hippocrates;  and  I remark  a curious  coinci- 
dence, between  fome  of  the  do6trines  of  the  Py- 
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thagorean  School  (refpeding  air  and  water)  and 
the  modern  difeoveries  on  that  fubje8;.  It  is  but 
juftice,  however,  to  obferve,  that  my  attention 
was  dire6led  to  this  circumftance,  by  a letter  which 
I received  from  Dr.  Gregory,  of  Edinburgh.* 
Mayow  I make  my  refling  place;  and  examine 
the  progfefs  of  opinion,  from  his  time  to  the 
prefent.  The  opinions  of  this  great  man,  cer- 
tainly, met  with  no  encouragement  in  his  own  life 
time;  for  I do  not  find  his  name  mentioned,  by 
any  one  author,  till  after  his  death,  when  his  doc- 
trine became  the  prevailing  fafliion  of  the  times ; 
and  although  greatly  mifunderftood  by  many, 
fpread  rapidly  on  the  Continent,  as  I can  prove, 
from  a work  which  has  come  into  .my  hands, 
(Schelhamerus  de  Nitro,  and  alfo  from  Morhof). 
The  adoption  of  Mayov/’s  theory  of  refpiration, 
by  the  great  Baglivi  at  Rome,  contributed  much 
to  extend  his  reputation  in  Italv. 

You,  Sir,  permit  me  to  fay  it,  are  the  man 
who  firXl  held  up  the  works  of  Mayow  to  the 
philofophic  world.  To.  you  is  fcience  indebted, 
for  refeuing  from  oblivion,  the  beautiful  expe- 
riments of  a great  genius,  who  certainly  fltines, 
with  all  the  fplendor  of  a modern  difeoverer;  and 
if  the  name  of  Mayow  is  mentioned,  with  refpe6l, 
in  literary  circles,  it  is  Dr.  Beddoes  who  has  re- 
ft ored 


* Vide  lutrodudlion  to  Part  Firft. 
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ftored  him  to  diftinftion.  You  have  promifed 
to  favor  me  with  any  thing  that  may  occur,  more 
fatisfa6lory,  on  this  fubjefl,  I fhall  thank  you  for 
the  communication;  and 

I remain,  &c. 

To  Dr.  Beddoes,  G,  D.  Yeats, 

Clifton,  near  Brijlol. 


Having  reperufed,  with  accuracy,  Mayow’s 
tra6ls,  we  difeovered  the  paffage,  which  had  hi- 
therto efcaped  examination;  and  which  confirms 
the  obfervations  made  in  the  above  letter,  viz. 
that  it  would  have  been  a very  extraordinary  cir- 
cumftance,  if  a fa6i;,  fo  curious,  and  fo  much  con- 
ne6led  with  Mayow’s  ide^s  of  refpiration,  had  not 
attrafted  his  attention.  We  immediately  commu- 
nicated our  ideas  to  Dr,  Beddoes,  from  whom  we 
received  the  following  anfwer. 
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A P P E N D I X,  No.  III. 

Letter  /ro?n  Dr.  Beddoes  io  i/ie  Author. 


Dear  Sir,  Clifton.,  March  13,  1798. 

I cannot  but  be  very  thankful  for  your  ob- 
liging letters,  and  rejoice,  that  your  diligence  has 
difcovered  the  miffing  paffiage  in  Mayow.  At  the 
fame  time,  with  the  bell  will  poffible,  I cannot 
return  your  politenefs  in  kind;  for  I have  fent  my 
copy  of  Mayow  to  a perfon  of  more  leifure,  to 
hunt  for  the  account  of  the  phsenomenon  in  quef- 
tion;  and,  therefore,  cannot  have  the  fatisfaflion 
of  referring  as  you  direft.  - . 

What  you  fay  about  the  air  in  ovo,  excites 
my  curiofity;  but  if  I had  Mayow,  I could  not 
have  time  to  ftudy  him  now;  for  befides  profef- 
fional  oceupations,  I have  embarraffied  myfelf  wdth 
a courfe  of  chemical  leftures. 

If  you  can  do  it,  without  difturbing  the  order 
of  your  matter,  I wifli  you  would  introduce,  from 
me,  my  own  cenfure,  on  the  manner  in  which  I 
have  abridged  Mayow.  It  is  too  rhetorical  a great 
deal;  and  befides  giving  this  proof  of  bad  tafte,  I 
have  omitted  conflant  reference  to  the  pages  of  the 
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original,  which  I hold  to  be  requifite,  in  a work, 
of  which  exaBnefs  is  the  principal  merit. 

I am. 

Dear  Sir, 

With  much  regard,  &:c. 
Thomas  Beddoes, 


To  Dr.  YeatS) 
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A P P E N D I X,  No.  IV. 

Let the  Author  to  Dt . I n g e n-H o u s z j 
relative  to  fome  curious  Obfervations  of  May  o\v, 
mentioned  in  Seel.  IX,  Part  Firjl,  of  this  Work. 


Dear  Sir,  Bedford,  Jan.  21,  1798. 

When  I had  the  pleafure  of  meeting  you  in 
London,  I mentioned  to  you,  that  Mayow,  of 
the  laft  century,  entertained  an  opinion,  fimilar  tQ 
your  own,  but  which  you  firft  proved  by  experi- 
ment, viz.  that  the  foil  abforbs  oxygen  from  the 
atmofphere.  As  I know*  you  take  delight  in  che- 
mical inveftigations,  as  foon  as  I arrived  here,  I 
fat  down  to  fend  you  that  paffage  from  Mayow, 
which  is  very  remarkable,  for  the  exprefs  manner 
in  which  he  afferts  this  curious  faft.  This  inge- 
nious author,  when  fpeaking  on  the  neceffity  of  a 
continual  fupply  of  fire-air  to  the  refpiration  of 
animals,  obferves,  ‘ Adeo  enim  ad  vitam  quam- 
cumque  fal  ifloc  aereum  neceffarium  eft,  ut  ne 
plantse  quidem  in  terra,  ad  quam  aeri  acceffus 
praecluditur,  vegetari  poftint,  fin  terra  ifta  aeri 
expofita,  fale  hoc  fcecundante  denuoimpraegnetur, 
ea  demum  plantis  ^lendis  iterum  idonea  evadet^ 
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Plane  ut  vel  ipfae  plantee  aliqualem  refpirationem 
aerifque  hauriendi  neceffitatem  habere  videantur.’ 

Does  it  not  appear,  from  tliis  paffage,  that 
the  idea,  that  fallow  was  necelfary  for  the  abforp- 
tion  of  oxygen,  prefented  itfelf  to  Mayow?  He 
has  feveral  other  palfages,  to  the  fame  purpofe. 
In  my  work,  on  the  anticipation  of  modern  dif- 
coveries,  I fhall  take  notice  of  this  curious  co- 
incidence of  thought,  between  you  and  Mayow. 
Do  you  not  imagine,  that  oxygen,  when  abforbed 
by  the  foil,  enters  into  various  combinations,  for 
the  food  of  plants?  I know  you  have  afferted 
this  in  your  valuable  publications;  but  you  feem 
to  attribute  the  moft  to  carbonic  acid. 

You  have  mentioned  fome  curious  faHs,  in 
your  ingenious  letter  to  Sir  J.  Sinclair,  with  re- 
fpefl  to  the  utility  of  alkaline  falts  in  vegetation. 
Mayow  has  fome  remarkable  ideas  upon  this  fub- 
jetl.  When  you  made  the  experiment  with  the 
acid,  in  Baron  Dimfdale’s  garden,  do  you  imagine 
any  other  effeQ;  to  be  produced  by  them,  befides 
difengaging  carbonic  acid,  by  their  union  with 
calcareous  earth? 

Will  not  the  oxygen,  abforbed  in  fuch  large 
quantities  by  the  foil,  alfift  in  forming  thofe  vaft 
rcfervoirs  of  water  found  in  the  bowels  of  the 
earth  ? Is  it  not  partly  intended  for  this  purpofe? 

I think  it  probable, 

, ,,,  , I remain,  &:c. 

To  Dr.  Ingen-Housz,  Yeats, 
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Ausv/lr  f 7-0771  Dr.  Ingen-Housz,  co7itainmg  a7i 
Account  of  his  Difcovery  of  the  Food  of  Plants. 


Dear  Sir,  Fehi’uary  27,  1798- 

I fliewed  your  letter  to  Dr.  G , who 

was  much  pleafed  with  the  perufal  of  it.  I think  the 
paflage  of  Mayow  very  ftriking,  as  are  many  others 
of  that  fagacious  man.  You  know,  that  Dr.  Prieft- 
ley  and  Mr.  Scheele  were  of  opinion,  that  plants 
thrive  better  in  putrid,  than  in  common  air;  and 
that  vital  air  was  hurtful  to  them.  I difcovered 
this  to  be  a great  miftake;  for  I think  I have 
proved,  that  the  fame  air,  which  is  falubrious  to 
animals,  is  alfo  falubrious  to  plants;  and  that 
plants  will  even  live  fo  much  the  longer  in  vital, 
than  in  common  air,  in  proportion  as  the  vital  air 
is  fuperior,  in  purity,  to  the  common  air;  and  I 
point  out  a plain  reafon,  why  a plant,  ihut  up  in 
the  dark,  with  a given  quantity  of  common  air, 
cannot  be  kept  alive,  but  for  a very  limited  time, 
though  the  carbonic  acid  be  daily  wafhed  from  the 
air;  but  that  the  fame  plant,  Ihut  up  in  the  dark, 
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with  an  equal  quantity  of  vital  air,  Cthe  carbonic 
acid  being  waflied  ofFj  may  be  kept  alive,  as  long 
as  there  is  enough  of  that  air  remaining,  to  cover 
the  plant.  The  death  of  the  plant,  in  the  com- 
mon, and  in  the  vital  air,  is  produced  by  a very 
different  caufe.  I do  not  know,  whether  you  have 
feen  the  French  edition  of  my  work  on  vegetables, 
in  two  volumes,  (there  are  three  volumes  of  the 
German  edition)  where  I explain  this  by  fafls, 
which  you  will  find  accurate. 

As  Mayow  has  anticipated  fo  many  things, 
difeovered  one  hundred  years  after  him,  you  may 
poffibly  alfo  find,  in  the  works  of  this  great  ge- 
nius, what  I have  imagined  to  be  my  original  dif- 
covery,  about  light  and  darknefs.  If  you  fhould 
find  that  do6lrine,  I hope  you  will  inform  me  of 
it,  as  I fhould  rejoice  to  have  been,  by  accident, 
lucky  enough  to  coincide  with  the  opinions  of  fo 
great  a man.  I do  not  want  to  repeat,  what  I 
here  mention,  as  you  muft  know  it,  viz.  that  plants 
corrc6l  injured  air,  and  improve  good  air,  by  the 
affiftance  of  the  day'  or  fun’s  light.  Dr.  Prieftley 
found,  before  me,  that  there  was  fuch  a power  in 
plants;  but  confeffed  he  was  ignorant  of  the  con- 
dition, necelfary  to  make  plants  perform  fuch  an 
office,  as  he  and  Mr.  Scheele  obferved,  that  they 
very  frequently  injured  air.  Dr.  Prieftley,  alfo 
difeovered,  that  a flimy,  filmy  matter,  fpontane- 
oufly  depofited  from  well-water,  had  a power  of 
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producing  pure  air,  in  the  fun  only;  and  Mr. 
Berthollet  proved,  that  pure  air  is  produced  from 
oxygenated  marine  acid,  by  the  fun;  which  air 
was  alfo  found  to  be  generated,  by  means  of  the 
fun’s  light,  from  nitrous  acid,  by  Mr.  Scheele. 
But  neither  of  thefe  philofophers  have  uttered  a 
word,  that  thefe  bodies  were  of  a vegetable  nature, 
or  have  drawn  any  conclufion  from  thefe  remark- 
able fafls;  neither  have  they  given  it,  as  their  opi- 
nion, that  as  thefe  bodies  give  out  vital  air,  by 
means  of  the  fun’s  light,  that  the  effefl  of  plants, 
in  mending  the  air,  was  .owing  to  the  fame  caufe; 
and,  indeed,  no  one,  in  his  found  fenfes,  can  doubt, 
but  that  they  would  have  mentioned  it;  if  they  had 
known,  or  even  fufpefled  it,  before  1779?  when  I 
publiflied  my  work  on  that  fubjefl. 

The  importance  of  the  difcovery,  could  fcarce 
fail  of  exciting  an  envy,  in  a mind  fo  laudably  fond 
of  philolophical  merit,  as  that  of  Dr.  Prieftley,  and 
induce  him  to  employ  all  polfible  ingenuity,  to 
make  his  readers  believe,  that  he  found  out  the 
myftery,  by  explaining  the  whole  of  it,  without 
even  mentioning  my  name.  He  was,  however, 
not  the  only  one,  who  laboured  under  the  difficulty 
of  finding  out  fome  turn  of  expreffion,  to  draw  the 
difcovery  to  their  fide.  Private  letters  were 
quoted  by  fome,  private  converfations  by  others, 
and  many  other  far-fearched  arguments.  But  to 
their  mortification,  not  one  of  my  competitors  has 
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ever  ventured  to  fay,  openly,  that  they  have  pub. 
lifhed  before  me,  that  plants  have  fuch  power,  by 
the  alfillanceof  the  fun’s  light.-  But  you  are,  per- 
haps, ignorant  of  what  ftill  puzzles  fome  of  my 
competitors,  and  puts  them,  even  now,  to  a kind 
of  torture ; it  is  this,  by  finding,  that  a plant  fhut 
up  with  air  had  ameliorated  it,  it  was  impolTible  to 
conclude,  from  fuch  a fad  alone,  that  it  was  the 
fun’s  light,  and  not  vegetation,  as  fuch  which  had 
produced  the  efFc6l,  before  examining  another  por- 
' tion  of  the  fame  air,  after  it  had  been  expofed  to 
the  influence  of  a fimilar  plant,  in  a fliaded  or  dark 
place.  Now  the  fame  teft,  by  which  it  was  dif- 
covered,  that  air  expofed  to  the  fun,  became  better^ 
mull  have  alfo  pointed  out,  that  the  air,  placed  in 
the  dark,  was  injured;  and  it  was  by  this  double 
examination  I difeovered  both  equally  wonderful 
phaenomena. 

There  is,  indeed,  more  Angularity  in  the 
effefil  of  plants  on  air,  in  the  dark,  than  in  its  ef- 
feft  on  air  in  the  day -light,  as  no  one  ever  doubted, 
but  that  vegetation  improves  the  wholefomenefs  of 
countries.  What  other  reafon  could  be  given,  for 
the  total  filence  of  Dr.  Prieflley,  on  the  effeft  of 
plants  on  air  in  the  dark,  but  the  unavowed  av^r-> 
fion  of  quoting  any  fuch  examination  made  after 
my  publication,  as  neither  he,  nor  any  one  elfe^ 
had  even  fo  much  as  fufpefled,  that  fuch  a wonder- 
ful power  exifted  in  plants.  ^ Mr,  Seiiebicrj  and  fe-,- 
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veral  others,  after  having  difputed  with  me  the 
fad  (though  it  required  but  a few  hours  to 
verify  it)  during  more  than  twelve  years,  and  even 
declaring  the  doftrine  to  be  a calumny  againft 
nature,  have  fince  publicly  declared,  that  fome 
inadvertency  had  made  them  fall  into  an  errror, 
and  that  they  acknowledge  Dr.  Ingen-Houfz’s 
difeovery  to  be  founded  in  the  laws  of  nature. 
Dr.  Prieftley  is  the  only  one,  who  fuppreffes  the 
whole  no6lurnal  influence,  by  a profound,  and  as 
fome  think,  an  alfefled  filence.  The  reafon  of 
this  filence  is  obvious  enough.  I remember  a 
learned  profeffor  coming  from  Geneva  (where 
Mr.  Senebier  had  perfuaded  him,  that  the  doflrine 
of  the  no£lurnal  influence  of  plants  on  air  was 
totally  erroneous)  addreffed  me  in  the  following 
words,  though,  as  you  will  eafily  believe,  accom- 
panied with  a fnecr.  ‘ If  the  noLdurnal  influence 
of  plants  on  air  can  be  dcmonflrated  as  true,  it 
would  be  one  of  the  moll  wonderful  difeoveries 
ever  made;  a difeovery  difclofmg  a phsenomenon 
produced  fince  the  creation,  by  one  -half  of  the 
organifed  world,  and  which  was  not  fo  much  as 
fufpefted  by  any  mortal  before  you;  it  would 
make  an  epoch  in  natural  philofophy.  But,  my 
dear  friend,  continued  he,  I am  forry  to  tell  you, 
that  you  mufl  not  flatter  yourfelf  with  fuch  an 
honour,  for  you  will  foon  fee,  in  Mr.  Senebier’s 
book  (then  in  the  prefs)  how  much  you  are  mif- 
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taken.’  As  I am  now  in  the  country,  without 
my  books,  I cannot  point  out  to  you,  the  places 
where  I fpeak  of  the  air,  as  the  nourifliment  of 
plants.  My  opinion  has  always  been,  and  is  ftiil, 
that  air,  abforbed  by  plants,  as  well  as  water,, 
falts.  See.  undergo  various  chemical  operations, 
and  are  varioufly  modified,  in  their  organs,  as  food 
is  modified  in  the  organs  of  animals.  I repeat 
this  dofilrine,  in  my  pamphlet  on  the  food  of 
plants,  and  the  renovation  of  foils.  Plants  im- 
bibe, by  their  leaves,  atmofpheric  air,  with  all  its 
ingredients;  and  this  air  is  totally  renewed,  in  lefs 
than  half  an  hour,  day  and  night.  But  I think, 
that  the  roots  and  the  flowers  imbibe  a ^eat  deal 
of  it,  after  it  is  changed  into  carbonic  acid.  I 
adduce  fa6fs  to  prove  it;  and  as  flowers  prepare, 
inceffantly,  carbonic  acid,  to  rear  up  the  new 
offspring,  I argue  from  it,  that  the  principal  part 
of  the  nourifhment  of  plants,  is  air.  I have  thrown 
fome  more  light  on  this  my  opinion,  in  a letter 
quoted  in  the  pamphlet  on  the  food  of  plants, 
addreffed  to  Sir  John  Sinclair,  Prefident  of  the 
Board  of  Agriculture;*  but  which  makes  no  part 
of  the  pamphlet.  There  was,  alfo,  a further  arti- 
cle on  alkaline  falts,  as  manure,  in  that  letter,  as 
alfo  in  a former.  Thefe  letters  occafioned  a cor- 
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refpondence  between  Sir  John  Sinclair  and  myfelf, 
who,  through  zeal  for  his  fociety,  engaged  me  to 
put  in  writing,  fome  further  refle£lions  on  agri- 
culture, which  might  occur  to  my  mind,  if  they 
were  but  mere  hints. 

It  would  be  too  tedious,  for  you  to  read  all 
my  conceptions  on  the  effeQ  of  acids,  and  other 
manures.  My  mind  is  fometimes  full  of  them  ; 
but  I negleft  to  put  thefe  fugitive  thoughts  to 
writing,  as  not  worth  attention.  You  feem  to 
think,  by  one  of  your  queftions,  that,  according 
to  my  opinion,  nothing  is  to  be  expefted  further 
from  acids,  thrown  upon  the  foil,  but  the  pro- 
duftion  of  carbonic  acid,  as  you  may,  perhaps, 
confider  the  union  of  the  acid  with  the  calcareous 
earth,  as  a permanent  body;  but  this  may  be  an 
erroneous  opinion,  as  gyps  expofed  to  the  chaotic 
mafs  of  vegetable  foil  and  air,  is  eafily  decom- 
pofed,  and  aflifts  the  putrid  fermentation,  necelfary 
for  promoting  vegetation.  I cannot  anfwer  your 
queries  about  oxygen,  conceived  by  you  as  pro- 
du6live  of  vaft  quantities  of  water,  as  I never 
confidered  the  queftion.  I think  your  experi- 
ment with  the  frog,  very  deferving  notice;*  I 
hope  you  wull  continue  thefe  ufeful  purfuits.  You 

will 
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will  excufe  me,  in  engaging  fo  much  of  your  time, 
in  confideration  of  my  great  efteem  for  you;  with 
which  I profefs  to  be, 

Your’s, 


To  Dr.  Yeats^ 
Bedford. 


J.  IngeN'Housz. 
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Letter yrora  Dr.  Sherer  relative  to  Mayow. 


Sir,  London^  March  2., 

Your  kind  and  inftruflive  letter,  puts  me 
under  very  great  obligations,  and  much  as  I wiflied 
to  accept  your  liberal  offer,  I am  forry  to  fa}', 
my  time  is  too  fiiort,  to  allow  me  the  fatisfaclion 
of  your  perfonal  acquaintance,  and  muff,  there- 
fore, content  myfelf,  with  having  obtained  it  by 
correfpondence  only.  From  all  that  I can  collect, 
I conclude  you  to  be  a fincere  friend  to  chemiltry, 
and  this  circumflance  alone,  will  probably  be  fuf- 
ficient  to  cement,  when  I am  at  a greater  dihance, 
your  valuable  acquaintance.  I have  dedicated  ail 
,my  life  to  chemiflryq  and  my  enthufiafm  for  it 
always  increafes,  v/hen  I have  the  opportunity 
of  forming  acquaintances,  fuch  as  yours;  and 
hope,  we  fliall  have,  in  future,  means  to  commu- 
nicate each  others  opinions  upon  chemical  fub- 
jefis;  it  being  one  of  my  firfl  defires,  to  continue 
my  conneflions,  by  correfpondence  with  men  of 
every  countr}c,  where  chcmillry  finds  its  admirers. 
I expefil  your  publication,  with  tlvc  greatelf  an- 
xiet)'.  Mayow  has  not  vet  met  the  attention  he 
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merits,  Weigel^  Mertfger,  and  Haller^  have  bvt 
very  imperfcBly  made  uje  of  his  writings.*  The 
palfage  of  his,  concerning  transfufion,  I really  do 
not  recollect.t  I flatter  myfelf,  your  publica- 
tion of  Mayow  will  be  complete.  I lhall  not 
think  of  publifhing  my  own,  till  I have  read  and 
fludied  yours.  , In  refpeft  to  Munday  you  are 
very  right,  and  I was  tempted  by  my  namefake 
to  expeft  more  from  hlm.;|;  My  prefent  departure 
for  Paris,  this  day,  occalions  fo  much  confufion 
in  my  mind,  that  I beg  you  to  excufe  this  un- 
fatisfatlory  letter.  With  the  utmoft  regard,  I 
have  the  honour  to  add,  the  affurance  of  the  fin- 
cerity  with  which 

I am,  ^c.  &c. 

D.  Alexander  Nicolaus  Scherer. 

To  Dr.  Yeats^ 

Bedford, 


* The  reader  will  fee,  by  ronfulting  Mr.  Cavallo’s 
Treatife  on  Air,  p.  i;o8,  that  he  alio  had  a very  iraperfedl 
idea  of  Mayovv’s  difcoveries. 

f The  pad'age  concerning  which  the  author  wrote  to 
Dr.  Beddoes. 

X Vide  Introduction  to  Part  Firft. 
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Directions  to  the  Binder*  , 


The  Head  of  Mayow  to  face  the  Title, 

The  other  Plates  to  be  inferted  immediately 
before  the  Appendix. 
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CORRECTIONS. 

P.  lO,  1.  10,  for  as,  read  fo. — P.  12,  1.  12,  for  form,  read  prove.— 
P,  14,  1.  T I,  /cr  liberty,  rMf/ levity.' — P.  29,  1.  2, /or’ attaching,  read 
attacking. — P.  29,  1.  12,  for  putrefadlion,  read  putrefatSlive. — P.  47, 
3.  x,for  become,  reai/ becomes. — P.  58, 1.  1 1, /or general y,  rru.'f  generally. 
■ — P.  6i,  1.  13  hetiueen  ^x'n\g  and  to , infert  tied. — P.  3l, ’1.  14,  for  hy- 
pothihs,  read  hypotnefcs. — P.  87,  1.  for  cfl’ulion,  read  afTulion; — 
P.  89,  note  I,  for  Jigeftion,  read  Indigeftion. — P.  90,  1.  1 1,  for  ultimate- 
ly, read  intimately. — P.  91,  1.  6,  ^or  fluid,  read  florid. — P.  93, 1 18,  after 
allows,  extunge  the  co>t:ma — P.93,  1.  22, /or  in,  read  to. — P.  98,  1,  3, 
expunge  — lP- 97?  note  after  l\  add  113 — P.  114,  1.  7, /or  had,  read 
has. — P.  117,  1.  8,  for  event,  read  want. — P.  117,  1.  16,  for  mutual,  read 
maternal. — P.  119,  1 11,  for  a.ir,  rM(f  blood. — P.  I22,  1-  12, /oris,  read 
are. — P.157,  1 18, /or  varies,  irarf raifes. — P.  159,  1.  15,  after  fliut, 
add  up.— P.  168,  1.  3,  for  nctvcb,  read  animal  fpirits. — P.  215,  in  the 
note, /or  of,  read  ■Aud. — P.225,  in  the  note, /or  tinged,  rear/ turgid. — 
P.  227,  1.  2,  for  the,  read  that.  — P.  241,  1.  19,  for  rcfl,  read  zed. — P.  244, 

1.21,  before  the,  oif.-f  was.— P.  258,  1.  before  account,  an. — P.  282, 

1.22,  /or  or,  read  And. — P.  321,  in  the  note, /or  Waller  read  ffaller.— 
P.  325, 1.  f5,  for  fliewi,  read  fhew. — P.  322,  1.  7,  for  braided,  read  bead- 
ed.— P.  355,  1.  7,  for  flowing,  read  glowing. — P.  359,  1.  X6,  for  to,  read 
of. — P.  361,  1.  17,  before  of,  add  is. — ?.  384,  1.  18,  for  Schereris,  read 
Scherer’s, 
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